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CHAPTEE 1 


THE SCOPE OF ECONOMIC PROGRESS 

Economics is defined as the study of the production, 
distribution and exchange of all those goods and services 
which are usually exchangeable, or are actually exchanged, 
for money. The definition of economics has been, spealang 
generally, reduced to something hke this scope by Marshall 
and by Professor Pigou, though wider definitions have 
been used in the past and are still used by some. 

We cannot, however, make proper use of economics 
until we have determined its position in relation to certain 
other branches of knowledge. 

“ They arc to be called wise ”, says Aquinas, “ who 
put things in their right order and control them well. 
Now, in all things to be controlled and put in order to an 
end, the measure of control and order must be taken from 
the end in view ; and the proper end of everything is 
something good. Hence we see in the arts that art A 
governs and, as it were, lords it over art B, when the 
proper end of art B belongs to A. Thus the art of medicine 
lords it over the art of the apothecary, because health, 
the object of medicine, is the end of all drugs that the 
apothecary’s art compounds.” 

Economics also must take its place in the hierarchy 
of arts and sciences. Economics should dominate and co- 
ordinate the activities of engineering, agricultural science, 
industrial chemistry, accountancy and all sciences whose 
main object is the production and exchange of useful goods 
and services. Economics may also exercise a partial but 
not a dominating influence over some other sciences such 
as medicine. The proposals which are made from time to 
time by engineers and other natural scientists to rewrite 
economics according to their own principles are a reversal 
of the order of nature. When analysed down, most of 

B 1 



2 THE CONDITIONS OF ECONOMIC PROGRESS chap. 

these schemes are found to be in essence proposals for 
increased production of certain goods as an end in itself, 
whether people want them or not, and irrespective of the 
amount of resources which they take away from other 
production. 

But just in the same way economics must ob^y its 
own superiors. In the first place, it must recogniste the 
authority of political science, for without a political order 
men cannot live together in communities at all. Have we 
needed the present-day experience of certain parts of the 
world as well as the lessons of history, to tell us what 
happens to economic progress once political anarchy 
supervenes ? 

“ A political theory [describes] the kind of human 
community its advocate thinks desirable and also possible, 
having regard to human nature. An economic theory, on 
the other hand, is what somebody supposes to be the best 
way in which a community can get and use the material 
means to living the kind of life which it thinks possible and 
desirable.” ^ 

The next rank in the intellectual hierarchy is that of the 
historian, for it is only by liistorical methods that we can 
assemble all the necessary facts for making a true judg- 
ment of any economic question, taking into account also 
the relevant facts of political, cultural and religious history. 

But the final judgment on each of these questions will 
involve, directly or indirectly, decisions in the field of moral 
philosophy, of what is right and what is wrong according to 
the true interpretation of man’s nature ; and it is our duty, 
not only to avoid evil, but to promote good by making 
justice and charity the ultimate objectives of all social 
action. 

To refuse to accept this hierarchy of authority, and 
to clain\that the study of economics as an isolated science 
can safely tell us the course of action to be pursued, is 
tantamount to repeating, on a much larger and more 
serious scale, the error of those engineers who think that 
their own science can settle all necessary problems in 

^ G. K. G. Mure, Warden of Merton, in the Cambridge Journal t June 1960. 



I SCOPE OF ECONOMIC PROGRESS 3 

economics. It is tantamount to the setting up of the pro- 
duction and exchange of goods as an end in itself, without 
regard for its effects on society. To claim full independent 
authority for the conclusions of economics is equivalent to 
an admission of that materialism which is explicit in 
Marxism and so largely implicit in Liberalism. 

The word materialism is used in its colloquial rather 
than its philosophical sense (though the two meanings are 
not unrelated), i.e. the concept that the only things which 
really matter are the things which are “ material ” in the 
sense of being purchasable for money. 

The word Liberalism on the other hand is used to 
describe that body of doctrine which is generally known 
by that name in Europe and which used to be called 
Utilitarianism in England. Its essential tenets are (or 
were) that all economic problems could be solved by free 
competition, and all political problems by instituting 
representative government. As a complete system of 
thought. Liberalism was being generally abandoned by 
about 1870 in Europe, and a generation later in England, 
though it has survived in various diluted forms. Liberalism 
in the true sense of the word is still, however, the philo- 
sophy of a large and influential element in the United 
States, including the more conservative business elements. 
Of course Liberalism as defined above bears little or no 
relation to the various political movements which now call 
themselves “ Liberal ”. In U.S.A. the title “ Liberal ” is 
apparently increasingly coming to mean a sympathiser 
and “ fellow-traveller ” with that Marxian Communism 
which is of course the complete antithesis of Liberalism. 
In England the meaning of the word appears to be gradually 
evolving in the same direction, and certainly now bears 
little relation to its nineteenth-century meaning. In 
Canada the Liberal Party three-quarters of a century ago 
was at great pains to dissociate itself from the concept of 
Liberalism defined above, and in both Canada and 
Australia the word has now come to mean, in effect, the 
conservation of the present economic and pohtical order. 

Liberalism (succeeding Utilitarianism as that title went 
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out of use) has remained, however, subject to some modi- 
fications, the basic concept of most economists in Britain, 
U.S.A. and France right up to the present time. That is 
to say, they have accepted (with a gradually increasing 
number of exceptions) the Liberal theory of economics, 
and also by general implication rather than by ^ecific 
reference, the Liberal theory of politics as providing a 
background against which competitive capitalism caniwork 
satisfactorily. 

An economist who fully accepts Liberalism will make 
the characteristic Liberal error of claiming absolute validity 
for economic conclusions, as most of the nineteenth-century 
economists did. The later economists, led by Marshall and 
more clearly by Professor Pigou, did not make this claim 
— indeed the subordination of economics to ethics is the 
starting-point of Professor Pigou ’s whole system. Man’s 
object, he contends, is not wealth as such, birt “ welfare ”, 
a much broader concept. He then sets out to show that 
an abundance of economic (i.e. saleable) goods and services, 
provided they are obtained without too great an inequity 
of distribution or uncertainty of flow, should contribute to 
human welfare. 

Professor Pigou’s analysis, which has stood as the 
foundation of economic theory for the past generation, is 
not to be denied, but perhaps needs to be supplemented. 
In the first place, as has been mentioned above, the 
dependence of economic welfare upon the existence of a 
just, ordered and stable political system must, in the light 
of grim experience, be specifically considered rather than 
tacitly assumed. Further, in our study of what contributes 
to human happiness, we should, if we can, cast our thoughts 
a little beyond the rather narrowly conceived “ welfare ”. 
In trying to design an economic system which will really 
play its* part in enabling men to live happily, should we not 
take account of that intense desire for security which 
means a great deal more than the continued provision of 
a money income sufficient to buy the necessaries of life ; 
which means the possession of sufficient property and the 
enjoyment of sufficient independence to enable them to do 
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wliat work, and in wkat manner, they really wish : should 
we not also take into account man’s need for a certain 
degree of tradition, the satisfaction he gets from using 
things handed down to him by his father, his desire to 
hand on traditions to his sons ? An economic system which 
leaves no place for tradition, makes no provision for the 
family as an economic unit, and leaves the great majority 
unable to own their means of production, denies the true 
dignity of man. 

Coming back to more purely economic issues, we may 
judge tlie success of an economic system, as an economic 
system, by the extent to which it enables men to satisfy 
(without contravention of morality) their desires. 

It follows logically from this that we must ask our- 
selves : are we doiiig any good in labouring to provide a 
greater abundance of goods and services, if in the course 
of so doing we cause man’s desires to increase (whether 
directly through advertising or indirectly as a result of the 
general restlessness and competitiveness of the world in 
which they live) faster than the means of satisfying them ; 
which is apparently what we have done in most modern 
communities. 

These and many other considerations have to be taken 
into account in assessing the true value of that economic 
progress, defined narrowly in accordance with the Cam- 
bridge tradition, which this book sets out to measure. 

However, it has often happened in human history that, 
in their zeal to deny one error, men fall into another equally 
serious. In denying, as above, “ materialism ”, or more 
precisely Utilitarianism (the claim that economic progress 
is the only thing which really matters, or any exaggeration 
of its importance), many say that it does not matter or 
hardly matters at all, an equally serious error. It is an 
attempt to combat materialism with a false spirituahty. 
That people should be without means of satisfying their 
material wants, particularly their elementary wants, is a 
very serious matter ; and anything which we can do to 
enable other people to satisfy their material wants is (if 
truly inspired by that motive) a genuine act of charity. 



6 


THE CONDITIONS OF ECONOMIC PKOGRESS cuap. 


To deny oneself material satisfactions, for a good end, may 
be very meritorious : but there is nothing good about 
saying that other people are better without them. 

“ For then only will the economic and social order be 
soundly cstabhshcd and attain its ends, when it offers to 
all and each all those goods which the wealth and ref^ources 
of nature, technique, and the social organisatibn of 
economic affairs can give.” \ 

The goods and services which come within the i^cope 
of economics are popularly described as material require- 
ments, using the word “ material ” not in the literal sense 
(for much of the output and consmnption with which 
econoniics has to deal consists of services ’ rather than 
goods) but in the sense that people are willing to pay money 
for them, either as individual consumers, or, in the case of 
services suj)plied by public authorities, such as defence and 
education, have expressed their willingness,* through the 
machinery of government, to pay for them in their collective 
capacity. The scope of economics, therefore, is the produc- 
tion and distribution of all goods and services which fall 
within this definition. 

The securing of an abundant supply of these goods and 
services, though among the most important objects of 
economic science, is by no means the only object. We 
properly include among the objects of economic science 
the attaining of a just distribution of wealth between 
individuals and groups, and security of their livelihoods, 
the mitigation of economic fluctuations, and the increase 

^ It was an outstanding error on Adam Smith’s part to attempt to exclude 
services from his definition of real national product. This exclusion, together with 
many other obsolete doctrines, persisted in the Soviet definition of national income 
until Stalin’s recent ])ronouncement (October 1952) decreed that certain services (in 
a 8oviet economy, but not elsewhere) wci'o to be regarded as part of the national 
product. 

Adam Smith’s error was not shared by a historian -philoBO£)her who wrote on 
economics Ibome four centuries earlier, namely Ibn Khaldun (see Jbn Khaldmi, 
Pioneer Economist^ by J)r. Nashat, published by Im])rimerie nationale, Cairo, 1945). 
He included in his definition of production medical service, education, music. What 
he does exclude from his definition of production are activities based on fraud, 
exploitation or ignorance, mentioning particularly astrology, alchemy, searching 
for buried treasure, and “ various public servants who receive their shares from 
public receipts vitiated by injustice, oppression and fiscal pressure Something to 
think about in the modern world ? 
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of leisure, thougli recognising that these objects are some- 
times inconsistent with each other, and that progress in 
one direction can only be made by sacrifice, or at any rate 
considerable diminution of potential progress, in another 
direction. 

Conflict between these objects is by no means inevit- 
able. Many economists are now of the opinion that we 
can move simultaneously in the direction of a greater 
production of goods and services, greater equahty of dis- 
tribution and a steadying of economic fluctuations. The 
desire for greater leisure will of course conflict with the 
desire to increase output of goods and services ; and 
security for particular individuals and groups is often 
incompatible with maintaining a full rate of economic pro- 
gress. On these two issues, and on other conflicts between 
purposes which may arise, it is not the business of the 
economist to make a decision. It is the business of tbe 
community as a whole in its collective or political capacity. 
It is the duty of tJie economist to inform the community, 
carefully and objectively, of the gains and losses which 
will follow each decision. 

The current production of goods and services in each 
community, measured in a certain way, is referred to as 
its real national income. 

During recent years schemes of social accounting have 
been devised of ever-increasing complexity and sophistica- 
tion, but for the definition of real national income, and the 
justification of the definition, we cannot do better than 
follow the lines laid down many years ago by Professor 
Pigou in Economics of Welfare. 

“ Generally speaking,- economic causes act upon the 
economic welfare of any country, not directly, but through 
the making and using of that objective counterpart of 
economic welfare which economists call the national 
dividend or national income. Just as econo mi c welfare is 
that part of total welfare which can be brought directly or 
indirectly into relation with a money measure, so the 
national dividend is that part of the objective income of 
the community, including, of course, income derived from 
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abroad, which can be measured in money. The two con- 
cepts, economic welfare and the national dividend, are thus 
co-ordinate, in such wise that any description of the content 
of one of them implies a corresponding description of the 
content of the other. The concept of economic welfare is 
essentially elastic. The same measure of elasticity belongs 
to the concept of the national dividend. It is only pcksible 
to define this concept precisely by introducing an arbitrary 
line into the continuum presented by nature. It is entirely 
plain that the national dividend is composed in the last 
resort of a number of objective services, some of which 
are embodied in commodities, while others are rendered 
direct. These things are most conveniently described as 
goods — whether immediately perishable or durable — and 
services, it being, of course, understood that a service that 
has already been counted in the form of the piano or loaf 
of bread, which it has helped to make, must n6t be counted 
again in its own right as a service. It is not, however, 
entirely plain which fart of the stream of services, or goods 
and services, that flows annually into being, can usefully 
be included under the title of the national dividend. 1’hat 
is the question which has now to be discussed. 

“ The answer which first suggests itself is that those 
goods and services should be included (double-counting, of 
course, being avoided), and only those, that are actually 
sold for money. This plan, it would seem, must place us 
in the best possible position for making use of the monetary 
measuring rod. Unfortunately, however, for the symmetry 
of this arrangement, some of the services which would be 
excluded under it are intimately connected, and even inter- 
woven, with some of the included services. The bought 
and the unbought kinds do not differ from one another 
in any fundamental respect, and frequently an unbought 
service is transformed into a bought one, and vice versa. 
This leads to a number of violent paradoxes. Thus, if a 
man hires a house and furniture belonging to somebody 
else, the services he obtains from them enter into the 
national dividend, as we are here provisionally defining it, 
but if he receives the house and furniture as a gift and 
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continues to occupy it, they do so no longer. Again, if a 
farmer sells the produce of his farm and buys the food he 
needs for his family in the market, a considerable amount 
of produce enters into the national dividend which would 
cease to enter into it if, instead of buying things in the 
market, he held back part of his own meat and vegetables 
and consumed them on the farm. . . . Yet again, the 
services rendered by women enter into the dividend when 
they are rendered in exchange for wages, whether in the 
factory or in the home, but do not enter into it when they 
are rendered by mothers and wives gratuitously to their 
own families. ... It is a paradox, lastly, that the frequent 
desecration of natural beauty tliroiigh the hunt for coal or 
gold, or through the more blatant forms of commercial 
advertisement, must, on our definition, leave the national 
dividend intact. 

"... Objections . . . could be ui’ged in some degree 
against any definition of the national dividend except one 
that coincided in range with the wliole anmial flow of 
goods and services. But to adopt a definition so wide as 
that would be tantamount to abandoning dependence 
upon the measuring rod of money. ... I therefore include 
everything that people buy with money income, together 
with the services that a man obtains from a house owned 
and inhabitated by himself. But ‘ the services which a 
person renders to himself and those which he renders 
gratuitously to members of his family or friends ; the 
benefits which he derives from using his own personal goods 
(such as furniture and clothes), or public property such as 
toll-free bridges, are not reckoned as parts of the national 
dividend, but are left to be accounted for separately ’. 

“ The above conclusion does not complete the solution 
of our problem. Given the general class of things which 
are relevant to the national dividend, a further issue has 
to be faced. For the dividend may be conceived in two 
sharply contrasted ways : as the flow of goods and services 
which is produced during the year, or as the flow which 
passes during the year into the hands of ultimate con- 
sumers. Marshall’s conception of the dividend includes an 
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inventory of all the new things that are made, and of all the 
services not embodied in tilings that are made, and of all 
the services not embodied in things that are rendered, 
accompanied, as a negative element, by an inventory of all 
the decay and demolition that the stock of capital under- 
goes. ; 

“ This definition carries with it certain plain iWlica- 
tions as to the way in which that dividend must belevalu- 
ated. The first and most obvious of these is that,' when 
the value of a finished product is counted, the value of 
materials employed in making that product must not be 
counted also. 

“ Again, in so far as any sort of crop wastes the pro- 
ductive powers of the soil, the value of the dividend will 
fall short of the value of the aggregated net product by the 
cost of returning to the soil those chemical ingredients that 
it removes. Yet again, when minerals are dug out of the 
ground, a deduction should be made equal to the excess 
of the value which the minerals used during the year had 
in their original situation — theoretically represented by 
the royalties paid on their working — over the value which 
whatever is left of them possesses to the country after they 
have been used. If ‘ using ’ means exporting in exchange 
for imports that are not used as capital, this latter value 
is zero. 

“ It remains to consider the relation between the 
national dividend as thus evaluated — an addition, of 
course, being made for the value of income received from 
abroad — and the money income accruing to the com- 
munity. On the face of things we should expect these two 
sums to bo substantially equal, just as we should expect a 
man’s receipts and his expenditure (including investments) 
to be equal. With proper account-keeping this clearly 
ought to be so. In order that it may be so, however, it 
is necessary for the money income of the community to be 
so defined as to exclude all income that is obtained by one 
person as a gift against which no service entering into the 
inventory of the national dividend is rendered — all 
allowances, for example, received by children from their 
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parents. In like manner, if A sells existing property or 
property rights to B for £1000, the £1000, if already 
counted as a part of B’s income, must not be counted as 
a part of A’s income also. These points are, of course, 
well understood. But certain further implications are less 
fully realised. Thus the incomes constituted by old-age 
pensions and special war pensions must be excluded ; 
though ordinary civil service pensions are properly included, 

‘ because these may be said to be equivalent to salaries, 
and the pension system is only an alternative to paying a 
higher salary to those rendering existing services and leav- 
ing them to look after their own superannuation allowance ’. 
There must also be excluded all income received by native 
creditors of the State in interest on loans that have been 
employed ‘ unproductively ’, i.e. in such a way that they 
do not, as loans to build railways would do, themselves 
lead to the production of services which are sold for money 
and thus enter into the national dividend as evaluated in 
money. This means that the income received as interest 
on war loan must be excluded. Nor is it possible to over- 
throw this conclusion by suggesting that the money spent 
on the war has really been ‘ productive ’, because it in- 
directly prevented invasion and the destruction of material 
capital that is now producing goods sold for money ; fer 
whatever product war expen&ture may have been respon- 
sible for in this way — and a similar argument applies to 
expenditure on school buildings — is already counted in the 
income earned by the material capital. Yet again, it would 
seem that income obtained by force or fraud, against 
which no real service has been rendered, ought not to be 
counted. There are, furthermore, certain difficulties about 
payments made to Government. The moneys that govern- 
ing authorities, whether central or local, receive in net 
profits on services rendered by them, e.g. the profits of the 
Post Office or of a municipal tramway service, should clearly 
be counted. What the Treasury receives in income tax or 
death duties should, on the other hand, clearly not be 
counted, because this income, which has already been 
reckoned as such in private hands, is not passed to the 
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Treasury in payment for any services rendered by it, but is 
merely transferred to it as an agent for tbe tax-payers. 
What the Treasury received in (the now abolished) excess- 
profit duty and corporation tax, as operated in England, 
stands, however, on a different footing. It shojuld be 
counted, because the incomes of companies and individuals 
were reckoned as what was left after these taxes had hcen 
paid, so that, if the income represented by them hdd not 
been counted when in the hands of the Treasury, it Would 
not have been counted at all. Finally, the main part of 
what the Treasury receives in customs and excise duties 
ought, paradoxical as it may seem, to be counted, in spite 
of the fact that it is already counted when in the hands of 
the tax-payers and that it is not paid against any service. 
The reason is that the prices of the taxed articles are pushed 
up (we may suppose) by nearly the amount of the duties, 
and that, therefore, unless the aggregate money income of 
the country is reckoned in such a way that it is flushed up 
correspondingly, this aggregate money income divided by 
prices, that is to say, the real income of the country, 
would necessarily appear to be diminished by the imposition 
of these duties even though it were in fact the same as 
before.^ When the nominal money income of the country 
has been ‘ corrected ’ in these various ways, what is left 
should approximate fairly closely to the value of the 
national dividend (inclusive of incomes from abroad) esti- 
mated on the plan set out above.” 

The service obtained from the use of houses is therefore 
included in the national income, whether the house is 
rented by an occupier who pays money to the owner, or 
whether tbe owner lives in it himself. ' In the case of all 
other durable consumption goods, however, such as furni- 
ture, motor cars, books, cutlery and so forth, no “ imputed 
income ” is included. It may seem a little arbitrary to 
include houses and omit all these other utilities. It is clear, 
however, that a line has to be drawn somewhere, and we 

» The reason why it is only elaimed that the main part, not the whole, of what 
the Treasury receives under this head should he counted as income is 

(1) that commodity taxes may not always raise prices by tlieir full amount, and 

(2) that they may indirectly cause production to contract. 
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can at any rate say that the occupation o£ a house is 
a service customarily exchangeable for money, whereas 
that is only comparatively rarely the case with the use of 
furniture, motor cars, etc.^ 

Marshall’s exclusion of the services of public property 
such as “ toll-free bridges ” is generally accepted, at any 
rate so far as the older countries are concerned, where, in 
enjoying these services, we are making use of capital goods 
produced in the remote past. In the case of newer countries, 
where such public property as bridges and roads has been 
produced with much toil and pain by the outlay of capital 
in comparatively recent times, on which capital interest and 
depreciation are still being paid, the situation is different. 

Professor Pigou’s distinction between real income pro- 
duced and real income consumed may, and indeed must, 
be carried further in the case of countries engaging to any 
substantial degree in international trade. I’wo quite separ- 
ate groups of considerations must be taken into account 
here. The first relates to the “ terms of trade ”. If a 
country produces and exports substantial quantities of 
certain products and imports and consumes substantial 
quantities of certain other products, there are two quite 
separate methods of measuring the real national income. 
A figure of the quantity of goods and services produced, 
measured at standard prices, may give quite a different 
result from the figure of the quantity of goods and services 
consumed, also measured at the same standard prices. The 
amount of imports which the country obtains in return for 
a given volume of exports may vary very greatly from 
year to year, and thus the real income available for con- 
sumption may vary widely while the real income produced 
remains constant. 

Quite a different consideration, though often inter- 
woven with the problem of terms of trade, is the existence 

^ Nevertheless iu The National Inctmie of Sweden, prepared by Professor Lindahl 
and othei’s, an interesting series of oaloulatioiis, by Mr. Holmstedt, of the imputed 
income obtained from the stock of all durable goods of this nature has been included. 
The order of magnitude of the imputed inoomo thus obtained is small in comparison 
with that obtained from houses. Similar caloulations for IJ.S.A. have also been 
made by Dr. King and the Brookings Institution. 
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of international indebtedness. If tbe Government of a 
country, or public institutions or private companies within 
the country, are under an obligation to pay abroad certain 
sums as interest, this transaction will in general take the 
form of the export of certain goods and services without 
any corresponding imports being obtained. The same 
applies to dividends, profits and other property inpomes 
claimed by foreign capital out of the country’s aipnual 
produce. In the same way, in “ creditor countries ” there 
is an addition to money and to real national income in the 
shape of income earned abroad and belonging to the 
Government or citizens of the creditor country. In 
the case of countries where such receipts are substantial, 
a distinction is often made between “ total ” and “ home- 
produced ” income. In the case of debtor countries the 
phrases “ produced ” and “ available ” income are used. 

It is clear that the amount of real income paid by 
debtor countries and received by creditor countries will 
vary greatly with changes in the terms of trade, and 
a number of complex statistical problems arise in this 
connection. Difficult problems also arise in the case of 
certain inter-governmental transactions. In the case of 
various inter-governmental debt transactions during this 
period, some difficult points of definition arise as to 
which transactions should be included in the national 
income. 

In the working of exhaustible natural resources such 
as minerals and oil, some rough-and-ready allowance is 
sometimes, but by no means always, made. American 
income statistics contain a full allowance for amortisation 
of such assets. British income-tax regulations, however, 
allow no deduction for wasting natural assets. In the same 
way, the value of production of timber throughout the 
world Is generally reckoned before charging the amortisa- 
tion of the natural assets involved, but on the other hand, 
the natural growth of forests is not generally reckoned in 
income. For certain countries, however, the quoted figures 
of national income require to be reduced for the effects of 
wasting of natural assets in minerals and timber. 
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This applies more strongly in the case of agriculture. 
No calculations have ever been made in any country as 
to the extent of exhaustion of natural fertility of soils and 
pastures. It is clear, however, that the methods of cultiva- 
tion and pasturing of western and northern Europe, which 
have been carried on continuously for thousands of years, 
conserve the natural fertility of soils and pastures ; while 
it is equally clear that the methods of cultivation and 
pasturing carried on in many other parts of the world 
certainly do not. A recent estimate by the United States 
Department of Agriculture showed that the annual restora- 
tion of nitrogen to the soil in that country by the use of 
fertilisers only made up one-ninth of the amount annually 
abstracted by cultivation and pasture. In many parts of 
the United States, Canada and Australia soils and pastures 
have been indisputably destroyed by erosion. Even in 
some of the older settled agricultural countries such as 
North Africa, Spain and the hilly regions of India and 
China there are considerable grounds for believing that the 
methods of cultivation of the last few centuries have 
resulted in erosion and in serious progressive destruction 
of fertility. 

Though it is, unfortunately, as yet impossible to give 
even the most approximate numerical valuation of the 
extent of this destruction of natural resources in difierent 
parts of the world, the reader must carry in his mind 
throughout very serious qualifications when examining 
all agricultural and pastoral statistics. In the case of 
mineral and timber production the extent of exhaustion 
of natural resources is probably trifling compared with 
that which arises in agriculture. 

Purposive scientific generalisation differs from the 
meaningless accumulation of facts only in that the former 
uses the method of emnparison. Comparisons of economic 
weKare between one community and another, one economic 
group and another, and between one time and another, are 
the very framework of economic science. Anytliing which 
can be done to promote the scope and improve the tech- 
nique of such comparisons is of fundamental importance. 
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Certain modern theoretical economists have gone so far 
as to say that it is impossible to compare the level of 
income between two communities or between two indi- 
viduals, or even between the same individual at different 
times ; in other words, they deny the existence i of any 
objectively measurable economic welfare (and incidentally 
provide themselves with a magnificent excuse for ayoiding 
any study whatever of realistic and quantitative econWics). 
Exponents of this view do not realise what an intellectual 
anarchy they will let loose if their theories are adopted. 
Deprive economics of the concept of welfare and what have 
you left ? Nothing : except possibly the theory of the 
trade cycle, where all values may be capable of expression 
in money terms without the introduction of the concept 
of welfare. In this case too you miglit be left in great 
doubts as to whether even the trade-cycle problem is 
worth solving. 

There is a good deal of rather ignorant sophistication 
on this subject nowadays, but most of those who indulge 
in these views have in fact never read the relevant passages 
in Economics of Welfare. In a brilliant piece of logical 
reasoning it is there clearly shown that economic welfare 
can be compared between times and places, and that the 
best comparison, under conditions prevailing in the actual 
world, can be made by use of a so-called “ Fisher ” index 
number (though by right of simultaneous discovery, it 
might well be called a “ Pigou-Fisher ” index). 

To compare for instance the real value of fO-819 pro- 
duced per hour worked in U.S.A. in 1929, and 1-34 Rm., 
or 10-320 at par of exchange, produced per hour worked 
in Germany in the same year, we must take account of 
the actual quantities of goods and services produced, or, 
in otjier words, what the money will buy. The average 
American over that period spent his income in a certain 
way, purchasing certain quantities of goods and services. 
If he had gone to Germany and had set out to purchase 
exactly the same goods and services, he would have found 
that they were 0-9 per cent cheaper in the aggregate than 
in his own country. The German with his income pur- 
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chased certain goods and services, by no means in the 
same proportion as the American. He spent relatively less 
of his income on motor cars and rent, and relatively more on 
food. The German going to America and purchasing the 
goods and services which he was accustomed to consume 
would find that they were 19-8 per cent dearer. In com- 
paring the real value of incomes in the two countries we 
must therefore allow something between 19-8 and 0-9 per 
cent for the difEerence in purchasing power of money. The 
ideal formula gives us the result that the comparative real 
income per head can be obtained from the geometrical 
mean of these two ratios, or 

Average real income in America 
Average real income in Germany 

_ Average money income in America /Cost olf American goods at German price; 
Average money income in Germany'v Cost of German goods at American prices 
0-819 

”0-326 i-198 

The ratio is seen to be 2*33 as against the 2*56 
which we obtained from a crude comparison of money 
incomes. 

By the application of this and other index numbers 
we can make comparisons of economic welfare of different 
times, places and groups of people without in any case 
having to use any more elaborate formulae than the one 
given above. In some cases even simpler comparisons will, 
in the present state of knowledge, be all that are worth 
attempting. 


0 



CHAPTER II 


EEAL NATIONAL PRODUCTS IN 1950 , 

\ 

For international and inter-temporal comparisons of Veal 
national income, a standard known as tlie “ International 
Unit ” (written LU.) was used in previous editions of this 
book, and will continue to be used for the economically 
advanced countries, but not — for a reason to be given 
below — for the under-developed countries. 

Tills unit was designed in 1937, and first used in an 
article on this subject pubhshed in Weltwirtschaftliches 
Archiv in January 1938. One I.U. of real incoipe was taken 
as the quantity of goods exchangeable in the U.S.A. for $1 
over the average of the decade 1925-34. To us now this 
seems rather an odd decade to take as a standard of com- 
parison. It was perhaps defensible at the time, as including 
5 years each of the very different trading conditions of the 
1920s and of the 1930s. In due course it will have to be 
replaced ; but it does not appear that we have yet an 
alternative base which will give us the possibihty of an 
improvement big enough to justify the not inconsiderable 
labour of converting all previous data to a new base. 

The whole theory of the comparison of real incomes by 
means of an ideal index number involves the assumptions 
that the levels of real income compared, or the commodi- 
ties on which they are spent, do not differ in too extreme 
a manner. Conversion of national incomes to I.U. by 
means of ideal index numbers therefore is a system which 
works reasonably satisfactorily in comparing economically 
advanced countries, and as we go down to lower real 
incomes, either examining the poor communities of the 
present day, or going backward in time, we find that the 
I.U. becomes less satisfactory as a unit. Tliis is because 
the whole scale of relative values alters. 

Consider the relative values of different commodities and 

18 
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services in modern America, or the wealthier countries of 
Western Europe, compared with an Oriental country. 
Grains, which in the former case are comparatively low- 
valued commodities to be fed to livestock, in the latter case 
are much sought-after articles of human food. Rice, how- 
ever, a staple food throughout the Orient, is, because of 
transport charges or high local production costs, a compara- 
tively expensive grain in the West. Fruits and vegetables, 
which in the Western world are transported over long 
distances, and for which the buyer is willing to pay com- 
paratively high prices, are purchased by the Oriental (if he 
does not grow them himself) in his local market at extremely 
low prices. Milk is a commodity of which the Western 
world produces far more than it can drink, and the surplus 
has to be converted into butter and cheese, with many of 
the valuable nutrients in the milk being fed to livestock. In 
most (not all) Oriental countries, the small output of milk 
obtained is greatly prized, and all consumed whole as human 
food. The West is willing to pay a great deal for elaborate 
distributive services, whose cost is enormously enhanced 
when the goods concerned arc perishable. 

In the Orient these services cost little, if they are needed 
at all ; most families obtain their reqiiirements from their 
own production or from simple exchange from their neigh- 
bours. And the last and most striking difference is that 
domestic and similar personal services, increasingly high 
priced and hard to obtain in the Western world, are (for 
obvious reasons) the one commodity which is cheap and 
abundant in the Orient. 

THE “ ORIENTAL UNIT ” FOR THE MEASUREMENT 
OF REAL INCOMES 

Theoretical reflection, increasingly pointed in this 
direction, made a fortunate conjuncture with statistical 
practicability when India published The, First Report of the 
Official National Income Committee, relating to the year 
1948-49. Let us give all due credit to the earlier workers in 
the field of Indian National Income, beginning with the 
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pioneering study of Dr. Dadabhai Naoroji (in the 1870s), to 
the versatihty of Lord Curzon (probably the only Viceroy 
ever responsible for a national incomeesti mate), and to the 
new and much higher standards of accuracy and comprehen- 
siveness introduced by Professor Eao in 1 935. The Natijonal 
Income Committee, with its financial resources and official 
bacldng, has, however, in this Keport been able to prepare 
a much more comprehensive study, and give a more 
intimate picture of the Indian economy, than we have 
obtained before. 

This makes possible a statistical device for use, not only 
in India, but in all countries of low real income, namely to 
define a new unit of real (not money) product, to be called 
the Orietital Unit or O.U. This is defined as the quantity of 
goods or services exchangeable directly or indirectly for one 
rupee in India in 1948-49. 

TMs new unit will be used throughout this study, 
subject to the following further qualifications : 

(а) Instead of trying to convert to a “ per man-hom‘ ” 
basis, as we have done with I.U. in the wealthier 
countries, all O.U. values will be expressed instead per 
head of the total population, per year. This is necessary 
for the good reason that for most low-income coimtries 
we lack any satisfactory information, either on the 
number of hours worked per year, or on the ratio of 
occupied to total population. 

(б) As has already been pointed out, most foodstufis incur 
little or no distributive cost in Oriental countries. 

It is convenient, therefore, further to define real 
income in such a way that all food production is valued 
at price on farm and any distributive costs which may 
be incurred in feeding the urban population are ignored, 
for the purposes of the present study. In the initial 
stages of urbanisation, the most convenient device of 
social accounting is to treat the transport and distribu- 
tion of food for the urban population as a new charge, 
not hitherto incurred, which must be debited against 
the net product of urban industry. The alternative 
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device, used in wealthier countries, of crediting the 
whole farm population ivith an imputed income for the 
distributive costs which they avoid by living on farms, 
would be extremely clumsy in application in an 
Oriental country. 

We do, however, take into account in such countries 
the distributive costs of non-food products. 

(c) There remains the vexed question of the treatment of 
Government expenditure. The position at one end of 
the scale was taken by Professor Hicks. He held that 
any object upon which the Government decides to spend 
money (apart from pure transfer payments to old-age 
pensioners and such) represents ipso facto a contribution 
to real national income. In Germany in 1 928 a careful 
attempt was made to distinguish those forms of 
Governmental expenditure which represented a true 
contribution to real national income — “ Bildungs- und 
Wohlfahrtswesen ” (presumably mainly educational and 
health services) and “ Kapitalhildung ” or creation of 
capital assets by public authorities — from other 
services which did not represent a net contribution to 
national income, but were in fact a necessary condition 
without which other production could not have been 
carried on. Mr. lieddaway, in a recent British study, 
has called these services “ regrettable necessities ”. In 
Swedish national income studies approximate division 
of Governmental expenditure on these lines has also been 
attempted. In the United States, Professor Kuznets 
has adopted the radical position that nearly all Govern- 
mental expenditure (with which he would include also 
certain classes of professional and service incomes at 
present included in national income totals) is in the 
“ regrettable necessity ” category and should hardly be 
regarded as a net contribution to national capital at all.^ 
In most Oriental and low-income countries, the 

^ The United States Official National Income statistics continue to use the 
Hicksian definition, including all categories of Governmental expenditure ; one 
reason for this, it has been said, is that there might be Congressional repercussions 
if any revisions in the methods of compiling figures of national income wore to bring 
about an apparent reduction in the total. 
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provision of education, health, and similar services by 
Governments is at a minimum. Most Government 
expenditure is, at best, necessary expenditure for the 
preservation of law and order ; at worst, the provision 
of jobs for the relatives of ministers and Parliamen- 
tarians, a system of distributing real national product 
rather than adding to it. \ 

For our present purposes therefore all Governmental 
expenditure is omitted from real income totals — i.e. 
such activities are regarded as an unavoidable or 
avoidable, as the case may be, cost incurred in making 
other production possible, not as a real product them- 
selves. 

It is clear that this is a greatly supeiior method of 
expressing the real income of a low-income country. But 
even this method can only be applied where we have fairly 
accurate information about agricultural production — the 
major portion of real income in such countries — some 
reasonably good information about industrial production, 
and also some information about numbers engaged in 
service industries, though these latter are of minor import- 
ance on the Oriental Unit scale. The number of low- 
income countries whose real incomes can be expressed in 
O.U. is still limited. 

The O.U. provides a satisfactory scale of measurement 
for a very much larger number of low-income countries 
whose real income can be measured by a still simpler 
method which will be described, in honour of its discoverer, 
as the “ Bennett method ”. Ur. M. K. Bennett, of Stanford 
University, made his first use of this method in a publica- 
tion in 1937, and a much fuller developed application of it 
(but still referring to the 1930s) in American Economic 
Review of 1951 . His method is a particularly ingenious way 
of making use of those small scraps of statistical information 
which are the only indication we have of the level of eco- 
nomic development in such countries, such as numbers of 
vehicles, postal traffic, fuel consumption, school pupils, etc. 
Bach of these data is expressed per head of total population. 
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and a series of index numbers prepared in which the country 
with the highest figure is taken as 100. Unweiglited 
averages are then compiled from these index numbers. 
Fresh information now available in the United Nations 
Statistical Yearbook makes possible a new calculation, 
covering nearly all the under-developed countries, and 
referring to the year 1950. But Dr. Bennett’s formula is 
amended in several respects. His data on food consumption 
are omitted because of increasing doubts about the 
reliability of the data thereon. His data on consumption of 
fuel and energy are replaced by a considerably improved 
series of fuel and energy consimiption, expressed in coal 
equivalents, which United Nations now publishes ; but a 
single figure is taken for each country, instead of distin- 
guishing between industrial and other uses, as Dr. Bennett 
did. Livestock numbers, which are probably more accurate 
than supposed figures of crop production, are included. A 
new series recently published by F.A.O. showing for almost 
every country in the world consumption per head of textile 
fibres during u'cent years (after making allowance for the 
weight of textile fibres in imports and exports of made-up 
goods) is used. Instead of treating the highest country as 
the base of each series, India is used as the base throughout ; 
and instead of an unweighted arithmetic mean, a partially 
weighted geometric mean is used. Including weighted 
series, we have 25 altogether. To shorten the arithmetical 
labour, the data of number of vehicles, tons of coal equiva- 
lent consumed, etc., are not converted to per head figures, 
but the original figures arc taken in each case and converted 
into index numbers on the basis of India = 1000. From the 
sum of these logarithms deduct 25 times the logarithm of 
the country’s population in millions, add 25 times the 
logarithm of India’s population in millions, and then deduct 
75 (because each datum was expressed as an index number 
on the basis India = 1000). The final result is thus a logar- 
ithmic index. This short-cut method is described for the 
benefit of those who wish to repeat the investigation. 

The 25 series included were as follows : fibre con- 
sumption (weight 5), coal equivalent of fuel and energy 
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consumption (weight 3), number of cattle and draught 
animals (weight 3), number of sheep and pigs (weight 2), 
number of passenger cars, number of goods vehicles, number 
of passenger-kilometres travelled on the railways, number of 
letters posted, number of telegrams, number of telephones, 
number of doctors, number of hospital beds, newspaper 
circulation, number of radios, number of primary school 
pupils, number of secondary school pupils. 

Tn many coiintries one or more of these data was 
missing. In such cases a preliminary total was obtained 
without the missing datum or data, and estimates were 
inserted after studying the figures of other countries which 
appeared to give about the same figure for such sub- 
totals. 

Having thus discussed the methods which will have to 
be us(!d for low-income countries, we can now return to the 
more precise comparisons of the purchasing power of money 
in difierent places, which are possible for economically 
advanced areas. The calibration of O.U. against I.U., and 
of the Bennett index against O.U., will be discussed after 
we have obtained our data. 

A comprehensive inquiry covering a wide range of goods 
and services was undertaken by the International Labour 
Office at the suggestion and with the support of the Ford 
Motor Company, in respect of January 1931. The object 
was to ascertain, in fourteen European cities, the precise 
expenditure necessary to provide the nearest equivalent to 
the goods and services consumed by an average wage- 
earning family in Detroit.^ This is referred to below as 
“ Detroit Inquiry ”. 

In 1930 the Unilever Company undertook a similar 
investigation, with the object of determining for its own 
purposeg the salaries required in different countries to give 
a standard of living equivalent to the expenditure of various 
incomes between £500 and £3000 in England. This inquiry 
covers the more expensive types of goods and services and 

1 Results published by Intornaiional Labour OHico, Studies and Reports^ Scries 
N, No, 17, Genova, 1933, or in an article by L. Magnusson, Journal of the American 
Statistical Association, 1933, p. 123. 
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thus provides a valuable supplement to other information.^ 
This is referred to below as “ Unilever Inquiry 

A very valuable privately circulated memorandum by 
Messrs. Schwedersky and Deutschbein, Consulting Eco- 
nomists, New York, gives comparative prices in a number 
of countries in 1935 for motor cars and petrol, telephones, 
radio and tobacco. It has to be assumed that the price 
ratios for these goods and services prevailing between 
the different countries in 1935 were also applicable to 
1929. 

For a number of reasons it was decided to make 1929 a 
basic year for international comparison of the purchasing 
power of money. Forwards and backwards from that date 
the figures can be adjusted by each country’s own index 
numbers. The best data arc available at or around that 
year, and it comes at the end of a series of years of compara- 
tively undisturbed economic development and international 
commerce, giving prices the best chance to become adjusted 
to something like an equilibrium position. 

It has to be assumed that the purchasing power of 
money over consumption goods in any one country gives 
some indication of its purchasing power over investment 
goods and Government services. 


SOURCES OP DATA ON PRICES 

Food . — A comprehensive international comparison of 
food prices was given by Professor J. U. Richardson in the 
Journal of the Royal Statistical Society, 1930, page 406, 
relating to the month of January 1930. The Detroit 
Inquiry gave food prices for January 1931. These can both 
be reduced to 1929 prices by means of national index 
numbers and both are used for countries for which both are 
available. The Unilever Inquiry also gives food prices for 
a number of countries. The data are not precisely specified 
but it is assumed that the relative food prices in differ- 
ent countries shown by this Inquiry can be regarded as 

’ Publislu'd aa Internatioml Middle C7fW lAvivg Cnst.s in The EcovoiiiiKl, vol. 3. 
lOSO, iJ. 840. 
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applicable to 1929 witbout adjustment. These results 
appear to be less precise than the other two inquiries and 
when combined with them are only given one-half the 
weight of Professor Richardson’s or the Detroit figures. 

An international comparison of food costs prepared in 
this way can be checked as a result of some data publi^ed 
in The Impact of the War on Gimlian Consumption (H.M. 
Stationery Office, 1945). This Report places real food cpn- 
sumption per head in Britain in 1938 at about 10 per cent 
below that of U.S. A. in 1939. Money values of consumption 
per head were £25-6 and $109. Including home-grown food 
consumed on farms at its full retail price, these become 
£25-9 and $122 respectively and, converting to 1929 prices 
by use of the official retail price index nimibers in each 
country, £28-4 and $170 respectively. If the real value of 
the former is 10 per cent below that of the latter, it follows 
that British food prices in 1929 were 9-5 per 'cent below 
those of U.S., whereas the previous comparison based on 
l.L.O. data made British prices 20 per cent lower. 

Similar calculations for Canada show a 1939 money 
value of consumption of $89-4 per head or $103-5 imputing 
retail prices to farm consumption, or $138 at 1929 prices. 
The Impact of the War on Civilian Consumption gave 
Canadian food consumption per head as 10 per cent lower, 
in real values, than U.S. 1939 consumption. This makes 
1929 Canadian food prices 10 per cent below U.S., whereas 
the l.L.O. comparison makes them 13| per cent lower. 

An approximate calculation for Australia gives a larger 
discrepancy in the same direction. 

It must be concluded, therefore, that while the l.L.O. 
data serve fairly well to compare other countries with each 
other, they overstate food prices in IJ.S.A. by about 10 per 
cent, and in the calculations which follow prices in the 
U.S.A. ai'e therefore taken at 10 per cent below the l.L.O. 
figures. 

This discrepancy may be due to : 

(i) the cities in which the l.L.O. collection took place 
having much higher prices than the U.S. average ; 
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(ii) the exclusion of fruit, where U.S. prices are very low ; 

(iii) differences in weighting between other countries and 
the U.S., which has a high consumption of fresh milk 
and a comparatively low consumption of bread, meat 
and butter. 

Rents. — ] 936-37 comparison is pubhshed in Inter- 
national Labour Review, December 1938. Rents generally 
tend to be higher in capital and larger cities and for this 
reason the comparison was confined to cities of 100,000 to 
500,000 population. Data for Australia (i.e. Brisbane and 
Adelaide) were added to those published. 

The comparison was confined to houses or tenements of 
3-5 rooms with bathr-oom, closet and running water, except 
that in Italy, Finland, Poland and Yugoslavia, only rents 
for dwellings without bathrooms were available. The 
figures for tliese countries were therefore raised by 5-2 Swiss 
francs per room per niontli (the average difference between 
batluoom and non-bathroom tenements shown by the 
figui’es for Austria, England, Hungary, Netherlands, 
Sweden and Switzerland). Results were given in Swiss 
francs per room per month, and wore converted back into 
national currency and then converted to the 1929 level by 
means of each country’s index numbers. The basis of 
comparisons is the U.S.A., but only one American city was 
included, namely Denver, where average rent per room per 
month, calculated in this fashion, stood at $8-07. In March 
1938 the Department of Labour' Rent Index for Denver 
stood 4’ 6 per cent below the average of the sixteen cities 
between 100,000 and 500,000 population in U.S. A., for 
which data were available. The base figure is therefore 
raised to $8-47. 

Germany and Norway were not covered by this In- 
quiry, and the results of the previous 1932 Inquiry were 
used (converted to 1929 equivalent) : similarly, 1934 
results had to be used for Italy. 

Clothing . — ^The Detroit and Unilever Inquiries were 
used, being given equal weights. 

Fuel . — Professor Richardson’s table above gives 
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comparisons of fuel prices for January 1930 assumed to 
be applicable to 1929. 

Car and Petrol. — Messrs. Scbwedersky and Deutscb- 
bein’s figures used, taking for each country one-fifth of the 
price of a new 14 h.p. car, taxes for one year, and the price 
of 200 gallons of petrol. \ 

Other Goods and Services. — The sum of “ Miscel- 
laneous ” and “ Medical ” in the Detroit Inquiry averalged 
with the “ miscellaneous ” category in the Unilever Inquiry 
(the latter in its published form containing an allowance for 
rents, which has been approximately removed). With the 
mean of these two results are combined Messrs. Schwedersky 
and Deutschbein’s data for the annual rental of a telephone 
with 900 calls, one-half the price of a new radio, plus the 
annual tax, and 12,000 cigarettes : and I.L.O. data for the 
price of two litres of beer plus one litre of wine.in 193,8, for 
countries for which information was available. Weights 
allowed were : 

Detroit Inquiry ...... | 

Schwedersky and Deutschbciii’s data . . | 

Prices of drink . . ... -1 


OTHER SOURCES 

Certain retail prices in South Africa in 1912 were com- 
pared with current British prices by J. M. Bees, Economic 
Journal, 1913, page 136, distinguishing (i) food, (ii) rents and 
(iii) all other expenditure. These data arc brought up to 
1929 by means of index numbers (allowing also for the fact 
that the original data referred to Johannesburg only, where 
prices were above the South African average). Similar data 
are given in the ofi&cial Canadian Report on Prices of 1915. 
Comparisons between Australia and Great Britain for 1928 
are given by C. H. Wickens, Economic Record, 1930, and by 
Skene Smith in his Structure and Working of the Australian 
Tariff {hondon, 1929). 

A comparison of prices between Greece and France in 
1935 is given by Nicolaides in Grice : I’ effort des dix ans 
(Comite Hellenique de Chambre de Commerce internatio- 
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nale), Paris, 1936. lie finds tliat 3| drachmae had the pur- 
chasing power of 1 franc in 1935, i.e. 3-28 drachmae had the 
purchasing power of 1 franc in 1929. 

New Zealand prices for clothing and “ other ” are not 
given in the sources above, and are obtained from the 
official Statistics of New Zealand for 1929, New Zealand 
prices being compared with Austrahan. 

For certain other countries for which detailed statistics 
of retail prices have recently become available, direct com- 
parisons were made with Australia for May 1 946. This date 
was chosen because (sec below) comparisons between 
Austraha and U.S.A. were also available for the same date. 
This comparison gives the New Zealand £ a purchasing 
power of 2-97 I.U. in May 1949. Carried back to 1929 by 
means of the New Zealand index number, this indicates a 
purchasing power of 4'53 I.U. at that date (as compared 
with 4-65 I.U. calculated in Table II). 

Detailed figures for Czechoslovakia in 1938 recently 
published in the official statistical bulletin lead to the con- 
clusion, when the result is canied back to 1929 by the 
Czechoslovakian retail price index number, that the pur- 
chasing power of the Czech crown in 1929 was only 0-0405 
I.U., or much less than indicated in Table II. 

A recent Turkish national income study published 
detailed price figures for 1938, which indicated that the 
Turkish £ had a purchasing power of 1-02 I.U. in that year. 
The figures of 0-616 for 1929 given in Table II, adjusted by 
the 30 per cent fall in the index number of retail prices 
in Istanbul between 1929 and 1938, still only give the 
Turkish £ a purchasing power of 0-88 I.U. in 1938. 

Dr. Gruenbaum in his National Income of Palestine 
gives some detailed figures of retail prices from which it is 
deduced that the purchasing power of the Palestinian £ in 
1939 was 6-30 I.U. This refers, however, only to the pur- 
chasing power among the Jewish population ; among the 
Arab population the figure was 4-76 I.U. 

For Dominican Kepublic, Ecuador, Cuba, Guatemala 
and Colombia, price data are obtained from various 
issues (1945 and 1946) of U.S. Department of Commerce 
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International Reference Service. For Colombia tlie figures 
are not available in sufficient detail. Tbe available informa- 
tion is summarised in Table 1. 

TABLE I 


COMPAKISONS OP PUECHASING PoWER OP MoNEY : i 

Colombia — U.S. 1943 \ 


Artiolo or .Service 

Price ill Pesos 

Estiiiiatcd\ 
Purchasing Poivver 
of Peso ill I.U. 

Hotel accommodation, in- 



elusive per day 

Unfiirnislied flat rental, per 

5-12 

0*35 

room per month 

House rental, 6-8 rooms, per 

19 

047 

month .... 

150 

0-24 

Hand- tailored clothing . 

Same as U.S. 

0-53 

Men’s furnishings 

50-75% more 
than in U.S. 

0*33 

Dental foes .... 

Leas than in U.S. 

0-60 

Cinema admission 

0-75 

0-33 

Restaurant dinner 

3 

0*33 

OVKll-ALL 


0-40 


Some data, not sufficient to construct an index, are 
available for Argentine from Swope, Atlantic Monthly, June 
1940, and from Revista de la Economia Argentina, 1940. 
They indicate that while 1*4 pesos have the purchasing 
power of $1 over food, 6-1 pesos are needed to give the 
purchasing power of $1 over motor cars, 5-5 over clothing, 
4-2 over electricity and 4-1 over cigarettes. Argentine 
rents appear to be very low. The general indication is that 
the peso in 1940 had a purchasing power of about 0-37 1940 
dollar, or about 0-45 T.U. Carried forward to 1948 by 
means of the Argentine price index number this gives the 
peso a purchasing power of 0-233 I.U. The figure actually 
adopted for that date on more recent evidence (Table XT ) 
was 0-212. 

For the U.S.A. and the following eleven countries in the 
table, the necessary data for the construction of the table 
were complete. For the next two countries — Switzerland 
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and Italy — tlie data were complete except for clothing 
prices, which had to be interpolated on the basis of the 
relations between clothing and other prices found in similar 
countries. 

For the other countries in the table no data on ca^r and 
petrol prices are available. In all these countries the 
weights due to cars and petrol, according to these counWes’ 
own distribution of expenditure, are very small, and there- 
fore the lack of price data will not seriously affect the 
aggregate. On the other hand, cars and petrol haVe a 
weight of 0’077 in the American distribution of expenditure, 
and to apply assumed prices to this weight would cause 
considerable eiTor in computing “ American distribution of 
expenditure revalued at national prices ”. This latter total, 
therefore, is not calculated for these countries. The recipro- 
cal of “ National distribution of expendituie revalued at 
American prices ”, multiplied by 1-075, is found from the 
experience of the countries so far covered to give a good 
approximation to the true geometric mean price level, and 
this formula is accordingly used for all other countries. 

Tins procedure was applied to New Zealand, Finland, 
Poland, Spain, Turkey, Czechoslovakia and South Africa 
(combining “ clothing ” and “ other ” expenditure in South 
Africa’s case) and to the five Latin-Amcrican countries. 
For the remaining countries a further simplification is 
necessary as we have data for food, rent and fuel only. If 
we combine these on both national and American weights, 
we can obtain a geometric mean which we call Xi. In the 
case of the countries so far calculated the final result X 2 is 
approximately given by l-107a:i+ 0-074. The level of real 
income per head in Afferent countries, apart from its 
association with Xi, does not appear to influence the cttr- 
relation. 

This 'formula is therefore applied to Hungary, Austria, 
Estonia and Yugoslavia. 

Prices in Greece were obtained from a direct link with 
France (see above). 

Data maldng possible an approximate valuation of the 
Palestinian £ in I.U. distinguishing Arab and Jewish 
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markets, are given in Gruenbaum’s National Income of 
Palestine (data for 1936, re-calculated to 1939). 

Data given in The Impact of the War on Civilian Con- 
sumption enable us to make an independent comparison 
between Britain and U.S.A. for 1938. ; 

RE-CALCULATION OP PURCHASING POWER 
OP THE £ IN I.U., 1938 

From Table III it will be seen that goods and services 
worth $606 at 1929 prices, or 560 I.U. at the rate of $-924 
per I.U. previously obtained, were equated to £l 07-2 of 1938 
purchasing power, giving the £ a purchasing power of 5-22 
I.U. 

Similarly, goods and services worth £87-6 in Britain in 
1938 were equated to $444 at 1939 prices, or 476 I.U., 
allowing for the movement in American prices between 1929 
and 1939 as disclosed in the table ; this gives the £ a pur- 
chasing power of 5'43 I.U. 

In general, therefore, we equate the 1938 purchasing 
power of the £ over consumption goods and services (lilcc- 
wise over Government services, net investment, and all 
other elements in the national income except visible imports 
and exports, and munitions production) to 5-32 I.U. 

Alternatively, we have a cross calculation, showing that 
goods and services costing £87*6 in 1938 cost £89-7 in 1929. 
Taking our previous result of 5'27 I.U. to the £ in 1929, 
these figures indicate a 1938 purchasing power for the £ of 
5-40 1.U., a satisfactory agreement with the previous result. 

INTERNATIONAL COMPARISONS OF THE PURCHASING POWER 
OF MONEY, 1946-47 

Since *the above text was completed it has become 
possible to make price comparisons for a number of 
countries for certain commodities in 1946-47. The informa- 
tion has been very kindly supplied by an important inter- 
national concern which wishes to remain anonymous ; the 
collection of price data is undertaken with a view to adjust- 
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ing the salaries and allowances of its officers in difierent 
countries. This comparison gives more weight to services 
and less to automobiles than did the previous comparison, 
which has the effect of valuing the purchasing power of the 
dollar rather lower (or of other currencies rather higher) 
than the previous comiiarison. The weights given to the 
various items (National Distribution of Expenditure) are 
intended to represent the relative importance of these 
items alone. The previous table set out to give weights 
according to the relative importance of the diSerent items 
in the whole national consumption, with a “ miscellaneous ” 
entry. The weights of in^vidual items will therefore 
appear considerably larger in this table and should not be 
compared with the previous table. Weights were obtainable 
from official statistics for U.S.A. and Britain in 1946 , and 
lilire in 1 944 , and an approximate estimate of the weights of 
these items was made for India. For all tlie other countries 
weights were inferred from these, taking into account their 
real income level and any known peculiarities of their 
distribution of expenditure. 

The 1 946-47 data do not cover rents ; in order to com- 
plete the table these have to be deduced from 1929 data by 
means of national index numbers. 

While enough is not yet known to reach any final 
judgments on these figures, or to decide whether to alter 
existing valuations based on 1929 , the comparison between 
the last two columns of the table leads to some interesting 
hypotheses. For five European countries (Britain, Eire, 
Belgium, Netherlands and Switzerland) the purchasing 
power of their currency appears to be 10-25 per cent higher 
than that deduced from the 1929 data ; the better represen- 
tation of services in this latter table is the probable 
explanation. In Canada and Denmark, on the other hand, 
the currency is now found to have a lower purchasing power 
than that deduced from 1929 data. The som’ce of this 
discrepancy might be that the official index numbers have 
under-stated the rise in prices. (This may also be the case 
in the Netherlands where the difference between the two 
columns is less than in Britain, Belgium and Switzerland.) 

[ contd. on p* 38 
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In Sweden, South Africa and Australia, the 1929 calculations 
are quite closely confirmed (reducing the 1946 figure for 
Australia from 3-88 to 3' 49 I.U. for the reason given in the 
footnote to the table). This may be the result of a caucel- 
lation of moderate differences in opposite directions ; ithe 
increased representation of services might have Been 
expected to raise the apparent purchasing power of moi^ey 
in these countries, though to a less extent than in Europe ; 
wliich efiect, however, may have been cancelled by some 
failure on the part of the official index numbers to reflect 
the true change in prices since 1929. 

A very interesting series of figures were published in 
Etudes el Conjo'ncture, March-April 1949, comparing prices 
in France with those in U.S.A., Britain, Italy and Belgium. 
The price comparisons related to 1938 and January 1949, 
and referred to 17 items of food, 3 items of fueh 4 items of 
clotliing, 7 items of building materials and 6 miscellaneous 
articles of consumption. A series of weights based on 
relative importance in the French economy is also given. 
It is not difficult, however, to calculate the data on any 
other system of weighting, if required. Unfortunately, 
there are a number of gaps in the data. But they would 
well repay more detailed examination. 

It is clear from the above that information for inter- 
national price comparisons is available in varying amounts 
for different commodities, but that it is for the most easily 
standardisable commodities that the information is most 
abundant, for anything in the nature of services most 
scanty. 

For this reason we should greatly welcome a special 
study by Professor Livi ^ showing for 1948 an international 
comparison of the costs of “ tourism ” (i.e. travelling on 
holidays). Professor Livi’s inquiry concentrates on just 
those service items for which other information is so scanty. 
His comparisons of hotel charges automatically include, 
with a more or less appropriate weight, a valid measure of 
true economic rents. This information is hard to obtain 
from any other source ; because the figures for rents 

1 Published in the periodical liidfix, Florence, IGth November 1949. 
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actually charged in most countries refer either to the 
majority of dwellings where the rent has been kept artifi- 
cially low by Government regulations, or to the minority 
where the rent has been artificially raised by the shortage of 
available dwellings (which is itself a consequence of rent 
regulations). 

An international comparison of the pui’chasing power of 
money in five countries in 1948 is therefore made on the 
basis of two components only : the price of food and 
Professor Livi’s measure of the price of tourist services. No 
alteration is made to Professor Livi’s weighting of the 
different services in his total ; they represent approximately 
what a touiist, with fairly expensive tastes, might spend in 
one day. 

For European cities, hotels were classified “ superior ” 
or “ medium ” in the usual manner of guide-books ; for 
New York, where the services are much more standardised, 
a single entry is made for “ medium ”. For European 
cities the cost of rooms with private baths is recorded for 
“ superior ” hotels ; without, for “ medium ”. In America 
the room with private bath is now universal.^ 

Probably the fairest international comparison, there- 
fore, is to compare “ medium ” in New York with the mean 
of “ superior ” and “ medium ” elsewhere. 

European railways have three (sometimes four) classes, 
and Professor Livi has imputed first-class railway travel in 
his “ su])enor ” columns and second-class in his “ medium ” 
(first and third-class respectively in England, where second- 
class has been abolished). For America he gives “ coach ” 
rather than “ Pullman ” fares. In view of the fact that our 
only American data on fares are “ coach ” it is thought 
better to amend Professor Livi’s total by making the rail 
fares in Europe second-class thi-oughout (third-class in 
England). To travel first-class on European railways (used 
by very few people) is to enjoy a degree of luxury far above 
that of the American Pullman. (Table on page 40.) 

^ Tho organiser of an international conference in a European city once recounted 
the interesting fact that the Europeans wanted to sta}'^ at the best hotels but did not 
mind whether their rooms had private bathrooms ; tho Americans insisted on 
private bathrooms but did not mind staying in tho second-class hotels. 
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It now remains to combine these data with food prices 
to get a general index of the purchasing power of money. 
For this purpose we use the International Labour Review’s 
comparison of food prices in October 1948, to which date 
Professor Livi’s figures are presumed to be applicable. As 
the relative importance of food and other expenditure 
varies greatly between countries an “ ideal ” index number 
is used, i.e. the comparison is worked out first on American 
weights, then on weights of the European country concerned, 
and a geometric mean taken of the two results. 

From various data we take an estimate of $1-6 per day 
as Araeiican food consumption per head. The cost of this 
quantity of food, in each country, is deducted from 
Professor Livi’s total, leaving us with as good a measure as 
wo can get of prices in the services industries proper. 


TABLE VI 



Italy 

Franc-o 

Switzer- 

land 

United 

Kingdom 

U.S.A. 

Cost of food oqiiivalent to 
$]-5 per day in V.B. $ 

1-38 

1*68 

1-20 

0-72 

1-50 


Lire 

Frss. 

Sw. Frs, 

d. 

$ 

Do. national curreiu’.y 

794 

361 

5-19 

42-9 

1-50 

^'niirist cx])enditnre jier 
day* 

6916 

3608 

i 

65-85 

l()16-0 

14-99 

Do. less cost of food . 

6122 

3247 

60-66 

973-1 

13-49 


* Mean of “ suiicrior ” and “ iriediuin ”, with second-class railway hires throughout. 


We now have, for each country, the price, measured in 
national currency, of certain specified services, all food 
expenditure being excluded. Let us first combine this with 
food expenditure using European weights. The method 
which will minimise the arithmetic is to take the results 
from the previous table showing the price of a specified 
volume of services, and to combine it with the price of 
varying quantities of food. For this purpose we impute to 
each country such food expenditure, expressed in national 
currency, as is necessary to give the correct weighting. 
Thus in Italy (not in any of the other countries) food 



42 THE CONDITIONS OF ECONOMIC PEOGRESS chap. 

represents more than half the total national expenditure 
(expressed in lire), and if expenditure on services is hre 6122 
we must therefore include an expenditure on food of lire 
6376. In England, on the other hand, food expenditure is 
less than 30 per cent of the whole. 

TABLE VII \ 





Italy 

France 

I Switzer- 
land 

United 

Kingdom 


Lire 

Frs. 

Sw. Frs. 

d. 

Tourist ex])enditiire per day* 





less cost of food 

6122 

3247 

60-66 

973-1 

Food expenditure (national 





curnnicy) 

6375 

2166 

27-22 

384-0 

Food exjirinditiire ($) • 

]U09 

10-10 

6-31 

6-45 

Price of such food in U.S. $ . 

11-98 1 

8-99 

7-83 

13-57 

Pric(‘ of food and services in 



* 


U.S. $ . . . . 

25-47 

22-^8 

21-32 

27-06 

Do. in national currency 

12,497 

5413 

87-88 

1357-0 


♦ Mean of “ superior " and “ nicdium ”, with second-class railway fares throughout. 


In the fifth line we simply add the price of services in 
U.S. ($13-49 as shown in Table VI). The sixth line is 
the combined price of food and services in national cur- 
rency, i.e. the sum of the first two lines. Comparison of 
the fifth and sixth lines will give the relative purchasing 
power of the national currency and the dollar (comparison 
made in Table IX) using European weights. 

We now prepare a comparison using American weights. 
If the service expenditure of $13-49 is-taken to represent 
all non-food expenditure, the amount of food which must be 
added to give the correct relative weight is that costing 
$6-46.1 

The result in the last line must be compared with 
$19-95, the combined cost of food and services in U.S. 

European and American weights, it is seen, give exactly 

1 It is iiitcrofiting to note that the proportion of income spent on food is higher 
in U.S. than in Britain, in spite of the much higher level of real income in the former 
country. This curious result is due, of course, to the heavy subsidisation of food 
prices in Britain. 
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the same results for Francse and only a little different for 
Italy and Switzerland. For Britain the differences are 
considerable. 

TABLE VIII 


Prico in Euro]ie of food costing 
$646 in U.S. $ 

Do. national currency 
Add tourist expenditure, ex- 
cluding food 


Italy 

France 

Switzer- 

land 

United 

Kingdom 

Lire 

Fi-b. 

Sw. Frs. 

d. 

5-94 

3318 

7-24 

1553 

5*17 

224 

3-105 

185-0 

9440 

4800 

83-06 

1158 


We can finally give a table of comparisons of the pur- 
chasing power in LIT. of the different currencies obtained 
above and those deduced from the earlier work of 1929 and 
1946-47 brought up to date by means of index numbers. 
The base for converting Professor Livi’s results is the 1948 
purchasing power of the dollar. Since the recent re- 


TABLE IX 

Relative Real PuRcnA.siNO Power or Difeerent Currencies 



Italy 

Franco 

Switzer- 
1 land 

TTnited 

E-ingdom 

Euroi)eaii wciiglits 

Lire 
per $ 

491 

Frs. 
per $ 

240-5 

Sw. Fm. 
per $ 

4-115 

$ per £ 

4-79 ; 

U.S. wei gilts 

473 

240-5 

4-16 

4-14 

Geometric mean . 

482 

240-5 

4-14 

4-45 

Exchange — OlTicial 

575 

215 

4-32 

4-03 1 

Free . 

662 

313 

3-89 



valuation of U.S. real income (see Review of Economic 
Progress, March 1951), we can measure this with greater 
accuracy by comparing money gross product for 1948 with 
the same re- valued at 1939 prices. This equates the 1948 
dollar to $0-6435 of 1939 purchasing power, or 0-6165 I.U. 

The three calculations were on very Afferent basi's, 
and national index numbers are becoming increasingly 
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unreliable for tbe measurement of time trends. (For France 
the retail index number now measures food prices only, and 

TABLE X 

Purchasing Powkr of National Curuuncies in I.U., 19i(;8 



Italy 

France 

Switzer- 

land 

Umted 

Kingdoiu 

Deduced from Professor Livi’s 
results .... 

0-0()128 

0-00257 

0-149 

2-75 

Deduced from 1946-17 results 



0-146 

3-57 

Deduced from 1929 results . 

0-00108 

0-00235 

0-124 

3-15 


since 1938, tbe wholesale price index number had to be 
used.) At the same time it is disappointing that the results 
are not closer. 

Some confirmatory evidence can be obtained from the 
surveys of living costs in Italy and France published in 
Internaiional Reference Service (Vol. V, No. 82, November 
1948, for Italy, and Vol. V, No. 56, August 1948, for 
France). Scattered data for various non-food prices given 
for Italy give quite a good confirmation of Professor Livi’s 
figure. For France, on the other hand, the compiler states 
that at the free exchange rate then current of 300 francs to 
the dollar, “ the costs of living in Paris are equal to those in 
comparable large American cities such as New York, 
Chicago or Los Angeles ”. This gives the franc an effective 
purchasing power of 0-00206 I.U. 

For the four countries concerned — Italy, France, 
Switzerland and United Kingdom — Professor Livi’s 
results, adjusted in the manner described above, seem to be 
more comprehensive and up to date than any alternative 
figures, and are used therefore for computing present-day 
real inconie. 

We now have sufficient price material to make a simple 
comparison of real income per head between a number of 
countries in 1950 or adjacent year (pre-war incomes in the 
cases of Poland, Hungary, Czechoslovakia and Yugoslavia). 
The basing of Japanese prices on 1934 is explained in more 
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detail later, and no entry is made at tMs stage for Soviet 
Russia, where the extraordinary nature of the pricing 
system requires very detailed analysis (see also later). 

These results must only be taken as a first indication of 
orders of magnitude, and in some cases will be amended 
later. No account has yet been taken of the varying pro- 
portions of the population who work in different countries, 
or the varying length of working hours ; if these factors 
were taken into account, the differences between countries 
would be even wider than they are, because in the wealthier 
countries the labour force generally constitutes a smaller 
proportion of the total population, and hours are shorter. 

In certain cases more detailed study later will slightly 
alter the figure for 1950 real income expressed in I.U., 
because of slightly different treatment in the valuation of 
imports and exports, and of home-consumed farm products. 

Even so, among the countries shown, we get a 15 to 1 
range of real income per head, between the United States 
and Yugoslavia. The runners-up to the United States seem 
to be Switzerland, Canada and New Zealand. Britain has 
now been overtaken by Denmark and will shortly be over- 
taken by Sweden ; France now finds herself in a position 
well down on the list. 

Some of the countries treated in the above table could 
better be analysed by a valuation in O.U. Any country 
with a total real income per head of population of less than 
100 I.U., as measured in this manner, had probably better 
be analysed in O.U. 

There remain a number of countries, with real incomes 
above 100 T.U. per head, for which fairly good statistics of 
money national income are available, but for which we have 
no price data other than the food and fuel price comparisons 
published by the International Labour Office. Whatever 
may have been the case in the past, examination of modern 
data for a large number of countries shows that there is no 
consistent relationship between the results derived from 
international comparisons of food and fuel prices, and 
results derived from more complete price comparisons. 
The differences may be wide, depending upon the policies 

\contd. on jp. 48 



Purchasing Power i Value of National Income 

in I.U. of One Unit of National Currency j in 1950 or Other Year indicated 



CO 05 CO 

O «0 r-H o 
CO C<l lO 


r-OOf— 4COOCO»OOSCOC<1COCO_ 
QOi— ICM i-HCO Tt<eO'^r-HrH'^<*' 




<M'rH»OG<ie<lCO(t<IE'- 
I"- lO <— < lO QO (M r— I 1^ 

no <M >o CO OS CO cq 


1— lO5i-HQ0i— 

- conocoocqcor-cocqt^cocq 

OnOQOi-Ht^cOOOCOr-HCOWOt-CO 


CO IQ r—t t'- 


05 


O O O 


iO 

r-H 1'^ t— CO 

oOEot^qsioiiocoocDooo 

i-HC^riHCO>OrHCNOOiOI'^COOlb*-HCOOO 
CO *—( 00 I-H CO (M C5 <M 00 O ' O t'* iO CO 

V COi— < 

CO '-h' \ CO 


2 ^ 

O Cj'2 

p «■- 

a1 Cj > 

O o"o 


ca 

^ d 


d 

rdW d 


. oq 

C5 L- O 

(M CO I- I— t 


P P t;- P 

rl* cb 

HJ *"* ZS 


05 


O V O GO 

• c5 S O 05 

• S S3 


lO 

oo' 05 o' 
^ -rn ^ 
05 05' 05 


.7 


05 05 
CO 
05 05 


rH 04 

<N p 

o o 


o 

o 


s 

o 


no no CO 

05 05 

CO . "tH CO .05 CO r-< |'«- 
r-H •O'-HCO .COQOpOCO 

O t-^cqno f-nrtHOOOl 

o OOO ooooo 


00 

<M 

CO >Q 
p O QO 
CO O O rH 

cb o o o 


04 '7' 

O g 


I--* QO 

05 '-+1 »o CO no *-H cq 

C0i0 05 C0OC0'-t<00(MC0n005C0r-< cq 

COr-H'Tt<C4 tM'^nOOOCMpnOf-HCOCOOCO'rJ^ 

i-H0005'rHcOOT— (lOOOCOO'-HCOOr'-COJI 

oooooooooooooocbooo 


05 

05 05 




05 r- 1-^ CO »Q >0 05 CO no 05 GO QO 
O5 05 05 05 05 05 O5 05 O5O50505O5O5 


05 0 > o 

pR 


. CO 
05 05 05 
r— I i-H 

I 



<tj 


46 



OOC'|W 5 F-»OOlC)«OMOf-HC<^*-l 
ooa)iococNooo«M»oeroiot> 
t'- 1C 1— I ffO VO 05 I-H <M CO O 


CM Ti< CO 1> 05 05 rH 05 lio lo 
CDiOCfSlOCNOfMCOi-HCqtN 
pH CN CO pHrHrHpHOJr— lrHC<l 


00 l 0 t^» 0 pHOC 5 i; 0 O 5 pOQ 0 
COOp-II>'*!*<ph 05 I'“'^'^OQO 
P lO OO o 

^ rH --i' oT 'ef of of CO r-T 05 f-H 


C 0 « 0 PC 0 l'-rHCJ 0 r-OO-pj^ 
pHr-HpHCOQOOC'^OOpTl^O^ 
OCOpHP OO'^CMC^vO 


t -10 0 CqO'fpp 05 
1-^ O CO lO VQ 05 05 o 

i«H pH pH P CM rH 


05 ^ ^ 
05 00 CO ^ ^ 
OO OV O 01 05 S3' 


CO P O O O 


CO 01 VO QO 

00 CO O P I-* VO OO CO 
pHCOrHpOIOOOIlOOOICO 
o O O OV P O O O >0 CO 

666666666 cb 6 


. »o oj oi Th 

lO P »0 00 
O — < pH CM 
6 6 6 6 


QOCOPQOCOPOfCPOOQO 

CO'r^^■pt^'tt^■*f'!^ 10 )T^'CO’rt^T^I 

PPPPPPPPPPP 


P OI lO I-- P OO QO 

CO t- CO P OO t'p pf O'! 00 »C pH 

CO P O^ PH OI r-H pH p lO C;;- P p 

6 cN 66666 rH 6 cMpH 6 


CO I- 

rtH P P 

CiOOCOO|iCI'*GO'pfP P 
^ ^ ^ iO ^ (jq CO O CO 
OppCMPOOPOPCO 

06666666666 


QOOOOOOOOOQOOO 
CO ICO pf VO 10 10 >0 10 CO 10 VO 
PP^PPPPC5pPPP I 


■ 4 ,^ * 4 ^ 4 .D 4 .^ 4 ^ 4 -* 4 ^ 4 -* 4 -> 4 ^ 

< 1^0000000000 

00000000000 


"S OS .a 3 

p^ 'ft ^ ^ 

eS*T 5 

:|iHli i?| 

I ^ ^ tn M CB H P P P 


■ ‘ ft * ■ ■ .S ' 

•rS ^ Hi 

S a ^ a gP3 i a § 

p 3 f 33 Sa) 0 ! 3 C> .^! 

mOh-:?)^pH(:iiPH(ii«ajP i 


47 



48 THE CONDITIONS OF ECONOMIC PKOGRESS ohai>. 

which different countries pursue concerning food production 
and sale. There thus seems to be no purpose sciwed by 
trying to refine these crude comparisons of food and fuel 
prices, and it must be borne in mind that results obtained 
from them are subject to a wide margin of error. . 

Before we leave the subject of international price pora- 
parisons, a review of data for years earlier than 1929 mdy be 
made. \ 

Investigations by the Massachusetts Department of 
Labour (quoted by Jeans, Journal of the Royal Statistical 
Socid,y, 1884, page 642) showed that in 1883 Massachusetts 
prices were 17-3 per cent higher than British, two-thirds of 
this being due to higher rents. Thomas Brassey in Worlc 
and Wages (1872) puts American prices at a third higher 
than British. Between that date and 1 880 American prices 
fell by 23 per cent and British by 10 per cent, making 
American prices exceed British at the later (late by the 
factor M4. (Prices were probably lower in the South but 
higher in the West : a weighted average for the whole of 
II. S. A. might be expected to give a result far below the 
Massachusetts average.) The purchasing power of the 
dollar (see below) stood at about 2 l.U. in 1880. British 
cost of living rose ^ by 56 per cent between 1880 and 1929 
(Bowley, Wages and Income, page 30), and the purchasing 
power of the £ in 1880 can therefore be put at 5-27 x 1-56 = 
8-24 l.U. or 4-12 times the current purchasing power of tlie 
dollar : in other words, that American prices were below 

British in the proportion or 0-845, as compared with 

the contemporary estimate of 1-1 7 in Massachusetts (which 
was subject to the proviso that Massachusetts prices might 
exceed the U.S. average). 

From the same source it is ascertained that French, 
Belgian and German prices at that date were below British 
in about the same ratio as American prices were above 
British. French consumption prices rose 5- 28-fold between 
1880 and 1930 (see French national income table). 

1 This is a “ consumption ’’ price including imports. The price index applicable 
to value of British mtpui showed a considerably larger rise. 
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German prices in 1877-85 (see national income table) 
stood at 0-5825 on a 1925-34 base or 0-524 on a 1929 base, 
giving the mark at that date a purchasing power of 0-462 

TABLE XII 

Pre-1929 International Price Wage and Hour Comparisons 


(United Kingdom = 1) 


Source 


Prices of— 


Weekly 

Money 

Wages 

Honrs 

Food 

Bent 

Fuel 

Other 

Board of Trade Reports : 
Belgium 1905 . 

0-96 

0-61 

1-26 


0-63 

1-21 

Franco 1908 . 

Ml 

0-8 

1-69 

. , 

0-75 

1-17 

Do., calculated back from 
1929 .... 

1-14 

0-94 

1-47 




Germany 1905 

M6 

1-01 

1-26 

, . 

0-83 

Ml 

Bo., calculated back from 
1929 .... 

0-96 

1-5 

M5 




U.S. 1909 

1 •25-1-39 

2-08 



2-3 

0-96 

Do., calculated back from 
1929 .... 

1-01 

1-64 


. . 


. . 

Mundella JRSS 1878 ; 

Zurich .... 

. , 

1-72 


. , 

. . 

. . 

Canadian Royal Commission 
on Prices 1915 ; 

Canada 1913 . 

1-12 



M8 



S. Africa 1913 

1-4 



(clothing) 



Australia 1912 

1-08 




. . 

. . 

Netherlands 1912 

1-095 

•• 



-* 

-- 

Wood JRSS 1904 : 

New South Wales 3898 

1-75 






South African Economic 
Commission 1913 : 

The Rand 

(basis) 
(U.K. 1904) 

1-66 

4-35 

i 

2-15 

0-68 


Rest of S. Africa 

1-4 

3-48 



1-59 


France .... 

M2 

0-96 



1-52 


Germany 

1-09 

1-22 



0-73 


Belgium 

0-95 

0-74 



. . 


U.S.A 

1-29 

2-04 



1-6 


Canada .... 

1-33 

1-95 





Australia 

. , 

2-0 





New Zealand . 


2-0 





Norway .... 

•• 

1-3 
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I.U., i.e. at a purchasing power ratio of 17*8 to the £, as 
compared with its exchange rate of 20-4, ma, kiTi g German 
prices below British by a factor of 1-15. 

Jeans thought that in 1880 both Canadian and 
Australian retail prices were just about the same as British. 

Reference may also be made to some interesting 
information collected by Brassey in the course of -his 
experience as a railway construction contractor in difier^nt 
parts of the world, and published by liim in his book W^h 
and Wages in 1872. He found that at that time Canadian 
costs of living did not exceed British (see also Jeans’s 
results above). In Europe the price of food at that time was 
20-30 per cent higher than it had been twenty years earher, 
but still below British. Rents, and the price of clothing, he 
found about equivalent to British ; but fuel prices in 
Europe were twice those prevailing in areas near the coal 
mines in Britain. The weekly charge for board and lodging 
for an unmarried working man was 8s. per week' in Britain 
in 1872, 10s. per week in New South Wales, and the equiva- 
lent of 20s. per week in U.S.A. This charge of course 
includes a service element, which would have been much 
more costly in U.S.A. 

We must now discuss the methods, and assemble the 
available evidence, for stating national products in terms of 
O.U. First we consider agricultural, fishery and forestry 
output, then the productionand distribution of otherphysical 
goods, then services. 

The Report of the, Indian National Income Committee 
gives the aggregate value of farm and fishery output in 
1948-49 (in the hands of the producers before any distribu- 
tive costs are incurred) at 40-9 billion^rupees, but unfor- 
tunately it does not give a detailed breakdown of quantities 
and prices. If it did, we should still be up against the 
difficulty that for part of that year, in most areas in India, 
rationing ^nd price control prevailed. Not only would an 
estimate have to be made for black market trading ; the 
existence of rationing and price control distorts the whole 
structure of relative prices and makes the data unsuitable 
for international comparisons. 



TABLE XIII 

Indian Output and Pkicks op Farm Products 



Output 
less Seed 
Fodder 
and 
Waste 
1948-49. 
*000 
metric 
tons 

Prices Rupees per Metric Ton 

Value 

at 

1931-32 

Prices, 

miliion 

rupees 

1931- 

-32 

1950-51 

Given 

by 

Prof. 

Rao 

As 

shown 

from 

Other 

Bata 

Whole- 

sale 

Retail 

Wheat 


4,701 

66-5 


450 


313 

Barley 


1,760 

50*5 

, , 

443 


89 

Maize 


1,722 

47*1 


349 


81 

Jo war 


4,218 

58*1 


215 


246 

Bajra 


2,010 

59-3 


402 


119 

Millets 


2,498 


50 

378 


125 

Cleaned rice 


21,220 

92*5 

. , 



1963 

Boots and tubersf 


963 

. . 

80 

408 


77 

Sugar 


4,517 

. . 

100 



452 

Gram (pigeon pea) 


3,561 

58-2 




206 

Ground nut in shell 


2,698 

85*5 


. . 


231 

Sesame . 


293 

150-0 




44 

Other pulses 


2,411 

. , 

50 



121 

Cocoanut, fresh 


1,000 


100 

. , 


100 

Vegetables 


5,486 


9 


** 

49 

Fruit 


8,390 


21 

ii 

H 

176 

Beef and veal , 


341 

310-0 



1369 

106 

Pork 


23 

. , 

519 


2365 

12 

Mutton . 


374 ’ 

550-0 



2500 

103 

Poultry and game 


35 

. . 

539 



19 

Eggs 


27 


1065 

3865* 

5025$ 

29 

Pist 


401 

145-0 



. . 

58 

Milk 


15,345 

169-0 


742§ 

899 

2595 

Copra 


228 

50-0 



. . 

11 

Linseed . 


420 

95-0 



. . 

40 

Other oil seeds 


738 

109-3 




80 

Tea 


254 

938-0 



. . 

237 

Tobacco . 


237 

346-0 




82 

Cotton, ginned 


477 

595-0* 




284 

Jute 


566 

115-5 



. . 

65 

Bubber . 


16 

67-5 




1 

Wool, greasy . 


25 

425-0 


7970 


11 

Total 

• 






8147 


Including the value of seeds. 

Assumed average weight : one ounce. 


Tl Wholesale price of oranges 74 rupees per :^0. 


Wholesale price of butter 5170 ; 


ghee 5410. 


flower 724 (0*86 rupee each). 
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A monthly review of markets and wholesale and retail 
prices of farm products has been published for some years 
by the Indian Department of Agriculture. This now 
contains valuable information, particularly about livestock 
products, fruit and other commodities, about which 
information was previously very inadequate. But moslf of 
these data are not available for 1948-49 — it is only sub- 
sequently that they have become available. And the pri«fes 
of all the principal grains appear to be still somewliat 
distorted by rationing and price control. ' 

It was necessary, therefore, to adopt the following 
rather roimdabout device. Precise quantities of Indian 
output in 1948-49, less consumption for seed and fodder 
and waste, are available in the Food Balance Sheet sub- 
mitted by the Indian Government to F.A.O. To these are 
applied the average prices per ton prevailing in 1931-32 as 
shown in Professor Rao’s book. The National Income of 
British India. For livestock products (other than fish), 
fruit and vegetables, Professor Rao’s data were revised and 
supplemented by the more recent information adjusted for 
the change in the general level of prices between 1931-32 
and 1960-61. 

The 1948-49 quantities, multiplied by the prices (actual 
or hypothetical) of 1931-32, gave a total of 8-16 billion 
rupees, or almost exactly one-fifth of the actual income 
recorded for 1948-49. The 1931-32 prices multiplied 
by 6 are therefore taken as standards for converting to 
O.U. figures of output, trade or consumption of farm 
products. 

This method is not entirely satisfactory, but it does at 
any rate give an aggregate agricultural production which 
accords vidth the recorded Indian figure for 1948-49, and as 
we are choosing in any case an arbitrary base for our new 
series the use of 1931-32 figures multiplied by 6 vdll not do 
any serious harm. 

These prices, therefore, can be applied to the statistics of 
crop and livestock production which are available (in the 
F.A.O. study on national food balance-sheets) for a number 
of Ibw-income countries. An entry can also be made for 
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each country’s forestry output. The net value of India’s 
forest production in 1948-49 was 600 milhon rupees, and we 
can express the forestry output of other countries in O.U. 
by the proportion which their output of timber in cubic 
metres (as shown by F.A.O. statistics) bears to India’s. 

The next category which we must consider is the pro- 
duction, and also the distribution, of mining, industrial, 
handicraft and building products. A number of countries 
have these statistics in their own currency. These are all 
converted into rupees at the current rate of exchange. We 
must raise the recorded values by some 25 per cent to allow 
for the value added by distribution. At this stage we 
should also allow for the values created by the distribution 
of imported goods, estimated at about 30 per cent of their 
value. 

This method assumes that the purchasing power of 
money over this class of goods in different countries is 
reasonably well measured by current exchange rates. This 
is probably true when comparing one low-income country 
with another, though it is not the case in comparing low- 
income with high-income countries. At 1950 rates of 
exchange, the retail price of manufactured goods, in certain 
low-income countries, was about 35 per cent below the 
retail price in U.S.A. Much of this was due to lower dis- 
tributive costs ; the prices of such goods at works were only 
about 20 per cent lower in the low-income coimtries. 
Construction costs, on the other hand, in the low-income 
countries may have been as little as one-sixth of the cost of 
comparable work in the U.S.A. — for the obvious reason 
that construction cost is always predominantly a labour 
cost. 

In Table III (international comparisons of the purchasing 
power of money for the period 1946-47) the only low- 
income countries which could be brought into the com- 
parison were Mexico, Brazil and India. In the field of 
manufactured goods, comparison was made of the prices of 
clothing, of the goods required for household management 
and replacement, and for motor-car operation. In each 
country, these data were combined by the use of local rather 
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than American weights (if we reversed the procedure we 
would give a very much higher weight to motor-car opera- 
tion, which in these countries is at a much higher relative 
cost than in the U.S.A.). 

For these commodities, weighted as indicated, and con- 
verting currencies at the then mling rates of exchange, it is 
found that Indian prices were 11 per cent above those pre- 
vading in U.S.A., Mexican prices 15 per cent above, and 
Brazilian prices 16 per cent below. It appears, howevCT, 
that the position prevailing at that date was not typical. 
Both the importation of goods and the exchange value of 
the currency were, in most countries, closely controlled, and 
the wholesale revaluations of their currency which many 
countries found necessary in 1949 is an indication of the 
disequilibrium prevailing in the preceding years. 

In Table XIV these prices ascertained for the three 
countries are carried forward to 1950 and back to 1938, in 
comparison with the U.S.A. prices prevailing in the same 
period. For U.S.A. the wholesale price index number of 
manufactured goods is used (it is assumed that the retail 
prices moved in approximately the same proportion). For 
the other countries no such index numbers were available, 
and general index numbers of retail prices therefore had to 
be used to carry the prices of manufactures backward and 
forward, except that for Brazil a wage index number was 
available for the period 1947-50. 

It will be seen that in both 1938 and 1950 — years in 
which the exchange rate seems to have been in better 
equilibrium with purchasing power parity than in the 
immediate post-war years — the retail prices of manu- 
factures in these three coimtries were a long way below the 
American level. 

Data given in the Indian national income report 
indicate that the retail price of manufactured goods, on the 
average, was only some 25 per cent higher than the price of 
such goods at their place of production or importation. In 
the study of the Yugoslavian economy made by Professor 
Bicanic the corresponding proportion was only 21 per cent. 
For the United States, Professor Kuznets’s figures given in 
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National Prodiict Since 1869, for semi-durable and durable 
consumer’s goods averaged together, show for recent periods 
a proportion of 60 per cent. The distributive trades involve 
a much larger element of labour and floor space, and a 
smaller element of mechanical equipment, than do the 
manufacturing trades, and therefore the relative cos^ of 
distribution might well be expected to be much lower in a 
low-income economy. \ 

It will be seen therefore that if we express the value! of 
manufactured goods at factory prices, the price in loW- 
income countries is only about 20 per cent below that of the 
U.S.A. 

When we compare rents, however — or construction 
costs • — we find that, for a given amount and quality of 
dwelling space, rents are very much lower in the low-income 
countries. (Here, again, this is the result which we should 
expect ; the construction and maintenance of buildings 
involves a comparatively large proportion of Tabom- and 
small proportion of mechanical equipment.) In 1946-47 
Brazilian rents were found to be only about one-third of 
those prevaihng for corresponding dwelling space in U.S.A., 
and Mexican rents one-quarter. For In^a we can make 
comparisons between construction costs per square foot of 
American style buildings, which in 1947 were only five or 
six rupees in India, as against eight dollars in the United 
States, or about five times as much. Averaging these three 
results, we find construction costs in the low-income 
countries in 1946-47 to have been only about 26 per cent of 
those in U.S.A. 

At 1950 rates of exchange, and after allowing for changes 
in construction costs in the different countries between 
1946-47 and 1950, it appears that the ratio has fallen to as 
low as one-sixth. 

These results, though of considerable interest, do not 
affect our*present line of reasoning. Our concern at present 
is to go ahead using the O.U. as a basis for comparison, 
irrespective of what its relative value may be in terms of 
dollars or I.U. Its calibration against international units 
will be discussed later. 
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THE O.U. VALUATION OP PERSONAL AND 
PROFESSIONAL SERVICES 

It is in this field that the most serious inconsistencies 
arise in the I.XJ. method of valuation, i.e. re-expressing all 
data in terms of a dollar purchasing power. In the United 
States, personal and professional services are getting an 
ever-increasing relative value compared with commodities. 
The reason for this, of course, is that little or no technical 
improvement is possible in the rendering of such services, 
and the amount of labour required to provide a given 
service is much the same now as it was a hundred years ago, 
whereas the amount of labour required to produce a given 
output of any commodity is nearly always very much less. 
But the application of these high I.U. equivalents to the 
output of workers in the professional and personal service 
industries in low-income countries, or in the distant past, 
often produces anomalous results. 

For the treatment of this problem a highly radical 
method proposed by Professor Fourasti6 was adopted. He 
assumes, in effect, that the real product per person engaged 
in the professional and personal industries is the same at all 
times and aU places. While this is probably true of certain 
simple personal services, such as hair-dressing and cafe 
service, it is not entirely true in services such as teaching 
and medicine. In the more economically advanced coun- 
tries, the practitioners of these professions may be better 
qualified and give definitely more valuable service, for each 
day’s work done. 

Professor Fouxastie’s generahsation may also not be 
entirely true in certain of the personal service industries 
such as laundries and some branches of domestic service. 
In countries where the worker in these services uses a 
greater amoiuit of equipment, he may definitely supply a 
greater volume of service for an hour’s work done. 

However, for making comparisons between a number of 
countries all in the low-income stage of development, 
Professor Fourasti^’s device provides a most valuable 
simplification and avoids a number of very difficult 

[contd. on f. 60 
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statistical and theoretical problems, which arise out of 
attempts to ascertain the prices and aggregate values of 
such services in difEerent countries. To apply his formula, 
we need only information of the proportion of the popula- 
tion engaged in such services. In India in 1948-49 the 
average net output per person engaged in personal ajhd 
professional industries was 510 rupees. We can take thiaas 
a measure of the O.U. value per person engaged at otner 
times and places. Where a proportion of the labour forceps 
engaged in professional and personal service industries, v^e 
multiply this figure of 510 by w, and by a further factor 0-3S 
to allow for the ratio between labour force and total popula- 
tion. The result so obtained gives us, in O.U. per head of 
the total population, the value of output of professional and 
personal service industries. 

Measured in this way, such activities appear to represent 
a very minor part of the economy — as indeed they do in 
Oriental eyes, in contrast to the increasingly important 
position which they occupy in the Western economies. 
This ratio is at its highest, of all the countries examined, in 
Ceylon, where it stands at one-tenth of the O.U. value of 
agricultural production. It is interesting to add that, if the 
real product of the United States is revalued in O.U. 
instead of I.U. terms, the output of personal and profes- 
sional services also appears as about one-tenth of the 
agricultural output (as against approximately one-half on 
the current dollar valuation). 

We now have sufficient data to compile O.U. figures for 
a number of countries in 1950, and also certain data for 
earlier years, with one exception — namely data for the 
value of rents, or dwelling space. It ■mil be shown now 
that in low-income economies the value of rents bears a 
fairly closely predictable relation to income, and in each 
case, therefore, O.U. figures of national product are calcu- 
lated 'without allowance for rents, which factor is inserted 
later. For convenience, these O.U. figures exclusive of 
rents are used for calibration against I.U. and in other 
calculations. 
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HOUSING AT LOW-INCOMB LEVELS 

We liave seen that it is possible to make some estimates 
of national product expressed in O.U., of primary products 
and of manufactured goods, and of personal services, in 
low-income countries. There are no facilities for directly 
estimating the contribution of housing. Estimates of 
aggregate annual expenditure on housing (gross rentals) are 
generally only made by advanced industrial countries. In 
the few cases where such estimates have been made for low- 
income countries (e.g. Ceylon) they are generally confined 
to the annual value of urban housing. As we descend the 
income scale, of course, a steadily increasing proportion of 
the population is rural, and such information, even if it were 
generally available, would be of little value for this purpose. 

The method adopted therefore is to study the recorded 
housing expenditure by low-income families in a number of 
countries for which family budget studies are available. 
The available information is summarised in International 
Labour Year Booh, 1945 - 46 . Unfortunately, data for most 
countries are classified by aggregate expenditure -pen family. 
Families are of different size, and the families with lowest 
recorded aggregate income generally tend to be of somewhat 
smaller size than the families with higher income. In order 
to analyse housing expenditure as a true function of income, 
we must confine ourselves to the limited number of 
countries, separately classified in the Year Book, in which 
family expenditure can be expressed per consumption unit. 
In computing consumption units, the International Labour 
Office has used a scale whereby an adult female is weighted 
at somewhat less than an adult male, and children are 
weighted according to their age. The precise scale is not of 
great importance, so long as the same scale is used consis- 
tently for all the calculations, as it is here. When we wish 
to compare it with figures expressed per head, we can get the 
correct order of magnitude by comparing one consumption 
unit with one and a quarter persons. 

The Year Booh classifies, for seven countries, income per 
consumption unit in fairly wide classes, and records rent as 
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a proportion of total expenditure in each of these classes. 
As the income classes are wide, while the proportions spent 
on rent do not vary greatly, the income figures are not 
interpolated, hut the rent proportions are interpolated to 
show the proportion of income spent on rent at the lower 
limit of each income class. This makes rmnecessary ]bhe 
unsatisfactory process of estimating average income in e4ch 
class (except for the lowest class). Incomes are converged 
from national currency to I.U. by means of the conversi^ 
factors of the year 1929 calculated in Table II, converted to 
the factor for the relevant year in each country by means Of 
national index numbers of the cost of living. For Colombia 
and Venezuela factors are computed from data published in 
the United States Department of (Commerce International 
Beference Service of 1945 and 1946 . The Venezuelan data 
referred directly to the year 1945 . The Colombian data are 
converted back to the year 1 936 by means of the national 
index number of changes in rents. 

We now have figui-es showing expenditure on rent in 
national currency. As described in Table II, we have com- 
parable data for a number of countries for rents in 1929 (the 
original data were mostly collected in 1936 and converted 
back to a 1929 comparison). In order to express our result 
in physical terms, each money value is now expressed as the 
number of months’ rent which it would pay for one room. 
The word “ room ”, it will be remembered, is defined in a 
special way as a room in a three- to five-roomed house or 
apartment, supplied with bathroom, closet and running 
water. This must be borne in mind when interpreting the 
data, for instance, which show that the poorest families in 
some countries only spend on rent (assuming four or so 
persons per family) each year sufficient to pay three or four 
months’ rent on a single room. What this probably means 
in fact is that people are living five or six to a room, and in 
dwellings t>f very much poorer quality than the type 
equipped with bathrooms and running water which enter 
into the international index number comparisons. In 
Oriental cities a considerable proportion of the poorer 
families live permanently in tents, huts or sheds. 



TABLE XVI 


U.S.A., 1934 


Colombia, 1936 


Venezuela, 1945 


Finland, 1928 . 


Norway, 1927-28 


Poland, 1929 . 


Sweden, 1933 . 


Average Income 
per Consumption Unit 
per Year 

Average Kent paid 
per Consumption Unit 
per Year 

National 

l.U. 

National 

Equivalent 

in 

Koom-Montlis 

Currency 

Currency 

180 

212 

29*7 

3*82 

200 

236 

33*0 

4*25 

300 

354 

50*5 

6*48 

400 

471 

68*9 

8*85 

500 

589 

87*0 

11*2 

600 

707 

105*1 

13*5 

700 

825 

121*2 

15*6 

800 

942 

138*0 

17*7 

900 

1060 

152*1 

19*5 

1,000 

1179 

162*0 

20*8 

1,100 

1297 

171*5 

22*0 

1,200 

3413 

180*0 

23*1 

60 

39*6 

10*5 

0*85 

72 

47*5 

13*4 

1*09 

108 

71-1 

20*1 

1*63 

144 

95*0 

24*3 

1*97 

180 

118*8 

30*2 

2-45 

216 

342*3 

39*8 

3*23 

252 

166*0 

48*0 

3*89 

285 

30 

52*5 

0*55 

360 

38 

62*5 

0*66 

720 

76 

129*6 

1*36 

1,080 

313 

184*8 

1*94 

1,440 

151 

219*6 

2*3 

1,800 

189 

271*0 

2*84 

2,400 

252 

357*0 

3*74 

3,000 

315 

485*0 

5*09 

3,150 

90 

426*0 

1*4 

3,750 

108 

488*0 

1*6 

5,000 

143 

645*0 

2*12 

6,250 

179 

814*0 

2*67 

7,500 

215 

976*0 

3*2 

8,750 

251 

1122*0 

3*69 

10,000 

286 

1250-0 

4*1 

11,250 

322 

1390*0 

4*56 

750 

160 

83*0 

2*85 

900 

192 

112*0 

3*85 

1,300 

277 

173*0 

5*9 

1,700 

362 

203*0 

6*9 

2,100 

447 

298*0 

10*2 

495 

80 

18*8 

1*04 

600 

97 

24*9 

1*38 

900 

146 

37*8 

2*09 

1,200 

194 

45*0 

2*52 

640 

175 

89*0 

3*35 

950 

258 

141*0 

5-32 

1,450 

395 

244*0 

9*2 
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For Colombia and Venezuela average monthly rentals 
per room are not given in the 1936 comparison from which 
data for the other countries are obtained. Information on 
this matter is obtained from the International Reference 
Service. 

When the data of incomes and amount of dwelling-spjace 
occupied per consumption unit are plotted on a doiible 
logarithmic scale, it is seen that the lines for differJ^nt 
countries are all of more or less the same slope, with soi^ae 
differences in level. 

If we define annual income in I.U. per consumption unit 
as y, and room-months of accommodation per consumption 
unit as a;, then the following relationship appears to hold : 

log X = 1‘05 log y - 1*86. 

For practical purposes, rents represent about 6 per cent of 
real product at low-income levels. 

To make use of these results for the lowest-income 
countries we must now convert I.U. into O.U. As will be 
seen below, we are dealing with fairly constant ratios, and 
it does not therefore matter, within fairly wide limits, 
which conversion coefficient we use. 

It remains to express “ room-months ” in O.U. of 
expenditure. For this purpose we will assume an average 
area of 250 square feet per room. Inquiries in India show 
that for 1948-49 an average construction cost of seven and 
a half rupees per square foot may be assumed, and an 
average gross rental of 10 per cent of construction cost. 
These figures give us 177-5 O.U. per room-year, or 14-8 per 
room-month. 

We now have a fairly simple scale whereby we can 
adjust all O.U. values (where real income levels are below 
1000 O.U. per head per year) to take account of real 
income received in the form of occupancy of housing. 
The order\)f magnitude of the addition is about 6 per cent. 

The table for making this adjustment will, however, 
be combined with more important tables used for con- 
verting the “ Bennett index ” (see pages 22-4 above) into 
O.U. per head. 
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The results of the Bennett index compilations are given 
below, arranged in groups in order of reliability ; which 
reUabiUty is defined by the number of the specified series 
available. The index is also calculated for a number of 
high-income countries ; not that such results are of any 
direct use, but they help in the calibration of the Bennett 
index figures to O.U. per head. 



It should be made clear once again that the index is 
not based on any country as 100. It is in fact based on 
India = 75, which figure was chosen for convenience 
because there are 25 logarithmic series with 3 digits each. 
It is not in any way a series indicating real income per 
head in direct proportion but is more nearly indicative of 
the logarithm of real income, as will be seen below. The 

'P \corM< on p, 68 



TABLE XVII 

Bennett Indexes for 1950 


(Number of Series Missing, out of 25) 



None 


1 

2 

3 

Over 106 

Canada 

109*0 

New Zealand 110*2 

Australia 

109*6 






U.S.A. 

108*7 



- 


100-104*9 

Denmark 

103*7 

United 

101*6 

Ireland 

100*7 

! 



Norway 

103*4 

Kingdom 




\ 



Argentine 

102*3 








Sweden 

102*0 





\ 



Switzerland 

101*6 








Belgium 

100*3 





\ 


95-99*9 

Czechoalo- 

99*1 

Austria 

98*2 

S. Africa 

99*1 

Chile 

95*3 


vakia * 









Netherlands 

99*0 








Finland 

95*7 







90-94*9 

France 

94*2 

Poland ♦ 

92*1 

Hungary * 

93*3 

Cuba 

94*4 


Mexico 

91*6 

Yugoslavia * 

90*6 

Peru 

91*7 

Italy 

93*3 






Israel 

90*4 

Portugal 

91-6 







0 

Colombia 

90*6 








Brazil 

90-0 

85-89*9 



S. Ithodesia 

89*2 

Tunis 

86*5 

Spain 

89*6 




Japan 

86*8 



Greece 

88*4 

80-84*9 

Morocco 

83*5 

Turkey 

81*2 

Egypt 

81*3 

Algeria 

83*2 







i 

Ceylon 

80*1 

75-79*9 

India 

75*0 




i 

Madagascar 

79*8 








Kenya 

77*3 

70-74*9 









Below 70 



Belgian 

68*7 



Pakistan 

69*1 


4 


Congo 







1938 figures. 
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4 


Germany 
Lebanon 
Bulgaria * 


Malaya and 
Singapore 
Syria 


French 

Equatorial 

Africa 

Mozambique 

Indonesia 

Angola 

Indochina 


5 

6 


7 


8 or 9 



Iceland 

102*8 



•• 


•• 

Uruguay 

99-9 

•• 



94*6 




Bahamas 

91*9 


92*6 




Barbados 

90-9 


91*4 




Venezuela 

90-0 


89*9 


Cyprus 

89*2 






Jamaica 

87*2 




85*9 

Dominican 84'3 

Ecuador 

84*6 

British 

82*7 

Martinique 84*0 


Jlcpublic 

Guade- 

84*6 

Guiana 



Bolivia 84*0 

loupe 






El Salvador83’3 
Guatemala 80*0 
Philip- 80-0 

Iraq 

83*2 





pines 






76-7 

.. 

Iran 

76*3 






Thailand 

75*6 




72-6 

Sudan 74-2 



Gold Coast 72*3 


71*0 




Haiti 

71*0 


70*4 







63*2 

Burma 69*3 



Nigeria 

69*6 

Sierra 69*5 


Tangan- 68*2 
yika 

French W. 67*3 





Leone 


Africa 







1938 figures, 
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countries are grouped in descending order of accuracy • 
as shown by the number of series missing. 

TABLE XVIII 


Bennett 

Index 

Corresponding 
Income In O.U. per 
Head Deduced 
from Equation 

Do. with 
Allowance 
for j 

Housing i 

95 

1045 

1120 \ 

94 

935 

1001 ' 

93 

838 

897 

92 

753 

805 

91 

678 

725 

90 

611 

653 

89 

552 

590 

88 

500 

534 

87 

453 

484 

86 

411 

439 

85 

373 

398 

84 

340 

363 

83 

310 

331 

82 

283 

302 

81 

259 

276 

80 

238 

256 

79 

218 

232 

78 

201 

214 

77 

185 

197 

76 

171 

182 

75 

158 

168 

74 

145 

155 

73 

136 

145 

72 

126 

134 

71 

117 

124 

70 

109 

116 

69 

102 

108 

68 

96 

102 

67 

90 

96 

66 

84 

89 

65 

79 

84 


There are a number of other countries for which some 
even more scanty information is available, or which can 
be colnpared with neighbouring countries in respect of a 
few of the series only. 
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For those countries for which both a Bennett index 
and direct measurement of income in O.U. are available, 
a diagram can be drawn which shows a fairly satisfactory 
relationship between the index and the logarithm of O.U. 
per head. The relationship appears to be slightly curved, 
and a formula for calculating the logarithm of O.U. per 
head from the Beimett index is indicated on the diagram. 

It should be noted that these measurements of income 
and O.U. per head have been made before allowing for 
housing and this adjustment is therefore made in the 
final scale. 

On these scales, we can effect a conversion for all the 
countries for which we possess a Bennett index. Even so, 
as is seen from Table XIX attached, no attempt is made 
to do anything more than to classify the countries within 
fairly wide groupings. These are the countries shown 
under the heading “ Computed ”. In order to enable this 
table, at any rate at some low degree of accuracy, to cover 
the entire world, all the other countries (most of which, in 
fact, are of small population) are placed according to such 
indirect indications as are available, in the columns headed 
“ Conjectured 

Finally, we are bound to ask ourselves what is the 
order of magnitude of the relationship between a real 
income expressed in O.U. and a real income expressed in 
l.U. In the diagram on page 70 all the countries for 
which comparable data are conveniently available, at any 
date, are compared. As a range of incomes expressed as O.U. 
per head is very wide they are converted into logarithms. 

In very broad terms, it can be said that when the 
income in O.U. per head passes 1000 units (log. 3*0), the 
relationship settles down to about 0-2 l.U. per O.U. At 
lower income levels, as might have been expected, the 
ratio tends to be considerably higher. An l.U. valuation 
of a low income includes an imputation for transport and 
distributive services on food, which services do not, in 
fact, have to be performed at all in a simple peasant 
economy. The lower the real income level, the greater the 
relative importance of such imputed or imaginary services 
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to the whole national income, and the greater the number 
of I.U. therefore deduced per O.U. Once we reach the 
neighbourhood of 1000 O.U. per head, or higher, the five 
to one relationship can be used, if we must use a relation- 
ship at all. But it will be seen how widely different 
countries deviate from this norm. The number of I.U. 
per O.U. is exceptionally low in Norway, for instance^ for 
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the reason that Norway produces a great deal of fish and 
timber, both of which commodities happen to have a very 
high O.U. valuation. In the U.S.A. and some other 
countries, where the ratio of services to total real product 
is now Mgh, the converse effect occurs, because such 
services have practically no value at all on the O.U. scale. 

After all the above text had been set up in type, a 
new and greatly improved comparison for five leading 
countries was pubhshed by Messrs. Milton Gilbert and 
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Irving Kravis, of the Organisation for European Economic 
Co-operation {An International Comparison of National 
Products and the Purchasing Power of Currencies). While 
previous studies have referred to the prices of consumable 
goods and services only, this study also covers the prices 
of investment goods and of Government services. The 
price comparison refers to the year 1950 , and covers the 
United States, Great Britain, France. Germany and Italy. 

The O.E.E.C. study takes prices in the United States 
in the year 1950 as its base. Although prices were rising 
fairly rapidly during the closing months of the year, 
nevertheless 1950 is probably about as good a base year 
as we' are likely to got. As we now have available this 
information, so greatly superior to any which has come 
before, we may begin to use prices in the U.S.A. in 1950 , 
rather than in the now distant period 1925 - 34 , as a base 
for our unit of international comparison. In order to 
avoid a good deal of unnecessary arithmetic, we may re- 
define our I.U. as the quantity of goods and services 
exchangeable for $ 1-649 in the U.S.A. in 1950 . In this 
way we can preserve all our old results, based on the 
period 1925 - 34 , intact, while at the same time compiling 
subsequent results on a more up-to-date and accurate base. 

The price data for relating the year 1950 to the previous 
base period 1925-34 were obtained in the first instance 
from the “ implicit deflators of gross national product ”, 
computed by the U.S. Department of Commerce, and 
published in Survey of Current Business, National Income 
Number, July 1952 . These constitute, by definition, the 
most comprehensive price series available. They are 
computed continuously, on a 1939 base, and are available 
to compare the period 1929-34 with 1950 , but not for the 
years before 1929 . 

They are extrapolated back from 1929 to 1925 therefore 
by using the implicit deflators of net national product 
computed by Professor Kuznets in his National Product 
Since 1869 (pp. 65-6 ; using the “ peace-time concept ” 
definition of net national product). 

In international comparisons of prices it is known that 
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widely different results are to be expected, according to 
whetber American or European weights are used ; but 
the differences now seem to be becoming wider. The 
principal sources of such differences are the relative cheap- 
ness of buying and operating automobiles in the U.S.A., 
and the relative cheapness of domestic and personal; 
services in Europe. In addition, the great differences in 
national policy of taxing drink, tobacco and similar 

TABLE XX 



Prof. Kuznets’8 Net 
National Product, $ b. 

Implicit 

Implicit Deflators on 

1939 Dase 


Current 

Value 

Value at 
1929 Prices 

Deflator 

As 

Published 

Extrapolated 

1925 

76-0 

74-0 

1027 


1-237 

1926 

81-6 

79-0 

1033 


1-245 

1927 

80-1 

79-9 

1002 


1-207 

1928 

81-7 

80-8 

1011 

. . 

n-218 

1929 

87-2 

86-9 

1-003 

1-209 


1930 

, , 

. , 


M63 


1931 




1-050 


1932 


, , 


0-942 


1933 

. , 

, , 


0-907 


1934 


•• 


0-955 ' 


1925-^34 






average 


. 

. . 

1113 

. . 

1950 

•• 



1-836 



commodities also considerably affect the result. The 
extent of these differences seems to widen as we descend 
the scale from Britain to Italy. 

When the results on the two sets of weights are combined 
in a geometric mean, it is found that the purchasing power 
of both the British £ and the German mark is now 7 per 
cent lower t];ian was previously supposed, but the estimate 
of the purchasing power of the Italian lira was raised by 
9 per cent, and of the French franc by as much as 28 per 
cent. This revision of the French figures is certainly 
extensive. Nevertheless, the alternative data on the 
purchasing power of the French franc show considerable 
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discordance among themselves, and we have no accurate 
index number for linking its present-day purchasing power 
to that of past years ; so tbe new result, though somewhat 
unexpected, may be accepted. 

TABLE XXI 

Number or Units of National Currency with Purchasing 
Power * equal to $1 in 1950 



O.E.E.G. Eesulta 

Geometric 

Mean 

Previous 

llesults 

l^urchasing 
Power 
in I.U. of 
One Unit 
of National 
Currency 

u.s. 

Weights 

Other 

Country’s 

Weights 

British £ 

0-288 

0-218 

0-251 

0-233 

2-416 

French franc . 

313 

223 

264 

339 

0-002297 

German mark 

3-63 

2-52 

S03 

2-82 

0-2001 

Italian lira 

577 

328 1 

435 

475 

0-001394 


At market prices, not factor cost. 


Still more recently, further information has become 
available in United Nations Statistical Papers Ml4 and 
Ml4 ADD. 1, comparing retail prices in a number of cities. 
These will require further adjustment before they can be 
used for international price comparisons as we require 
them here, because 

(i) most of the comparisons are on New York weights 
alone (though a few are on a “ Fisher ” index) ; 

(ii) in countries where low controlled rents prevail, 
the index is compiled from uncontrolled rents only, whereas 
to get a suitable price factor to apply to national incomes we 
need a composite of the controlled and uncontrolled figures ; 

(iii) the comparisons of transportation costs are not 
made per mile, but per average journey, whose length 
varies greatly in different cities ; 

(iv) in the same way, the amount of domestic service 
included in the calculations is allowed to vary between 
cities, in accordance with social customs. 

Nevertheless, those data provide a useful approximate 
comparison, and much more up-to-date than any previous 
information. 
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CHArTER III 


INTERNATIONAL COMPARISONS OF REAL IN* 
COME PER HEAD AND REAL PRODUCT PER 
MAN-HOUR IN OTHER YEARS 

As was indicated in Chapter II, our first measurements 
of real product require two minor refinements of method 
before we can go on to compai’e real products and real 
incomes over a series of years. These refer to the valuation 
of farm products which are directly consumed by the 
producer and his family, and to the valuation of imports 
and exports. As will be seen below, unless we take care of 
these points, we may introduce a spurious clement into 
our measurement of the trend of real product. 

HOME-CONSUMED FARM PRODUCTS 

The greater part of national income measurement, in 
economically advanced countries, relates to goods or 
services which are sold or supplied for money. In an 
industrial community, the most important “ unsold ” 
element in national income is the owner-occupied house, 
to which a value can be fairly closely imputed from the 
commercial rental value of similar dwelhngs. 

But in every farming community, even in the most 
highly industrialised countries, there is another unsold 
element, namely the food which fann families obtain from 
their own production. In every country such supply is 
included in ofiicial estimates of agricultural output, but 
then in almost every case the value attached to it is an 
imputed wholesale value, i.e. what the farmer could have 
obtained had he sold it. 

But from the point of view of gauging the real in- 
come and real standards of consumption of a farming 

76 
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commiLnity, of comparing it with, other communities, we 
need to know the imputed retail value of such supply. In 
the case of commodities hke milk and meat, the Terence 
between wholesale and retail value is very substantial. 

While it will be readily agreed that we should reckon 
in this manner in estimating standards of real available 
income, the question may be asked whether this methbd 
provides the true measurement for productive efl&ciency. 
Consider the case reduced to its simplest elements. A 
community of peasant proprietors, producing on their 


TABLE I 




ARriculiural as % 
of Total Labour 
Force 

Imputation as % 
Addition to 
National Income 


/]929 

30-0 

3*1 

Canada 

11941 

26-0 

2*6 

France 

1932 

23-8 

44 

Germany 1929 

16-0 

2-9 

Ireland 

1944 

41-0 

6*6 

Italy 

1938 

39-1 

94 

Japan 

1934 

32-0 

8-8 

Turkey 

1935-36 . 

70-2 

164 


[1913 

29-4 

3-7 

U.S.A. 

\ 1935 

20-0 

2*6 


11950 

10-1 

j 0*9 


own farms most of the food required by their families, is 
converted into a partially industrial economy by transfer- 
ring a number of workers from rural to urban work. How 
do we gauge the net increase in the community’s real pro- 
duct? Surely, by taking the product of the industrial 
workers, less the rural product foregone in respect of those 
taken awaj^ from rural work ; but also less the cost of 
transporting and distributing food to those former farm 
famihes, who used to supply themselves without any such 
costs being incurred. For the incurring of such costs is a 
necessary consequence of the transfer of rural populations 
to industrial employment, and any rise in such costs is 
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therefore quite fairly debited against the increased product 
of the industrial community. To carry out directly such 
a process of debiting would not be statistically convenient ; 
but we get the same result, in effect, by crediting to rural 



communities an imputed income for the costs which would 
be incurred in transporting and distributing the goods 
which they at present consume on their own farms. 

This argument cannot be carried too far, or it will 
lead to fantastic results. In the very poorest agrarian 
communities, imputed income rises to an improbably large 
proportion of the whole. But in aU the commxinities for 
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whicli we propose to use the I.U. rather than the O.U. 
method of measurement — that is to say, approximately, 
down to a real income level of about 100 I.U. per head — 
the proportions involved are small. 

A detailed calculation for every country is not practi- 
cable and would be immensely laborious even if it were. 
As the amounts involved are in most countries only of the 
order of magnitude of a few per cent of national income,\a 
simplified method can be used. The percentage by which 
national income must be increased to take account of the 
imputation of retail rather than wholesale values of home- 
consumed farm products is found to be a function, as might 
have been expected, of the proportion which agricultural 
employment bears to the total labour force (see Table I, 
page 76, and diagram on page 77). 

A double logarithmic relationship appears to fit the 
data, subject to the provision that two separate lines are 
drawn for the Old World and (on United States data) for 
the New World. It is reasonable to expect that, at a given 
level of real income, New World farmers are likely to bo 
relatively more concerned with farm products for com- 
mercial sale, less with products for family consumption. 
(In Canada, with specialisation on wheat farming, the 
proportion of family consumption is still lower : the U.S.A. 
figures are used to give a trend : see diagram, page 77.) 

SOURCES OP DATA 

Canada. — Hope, Canadian Journal of Economics and 
Political Science, 1943. 

France. — ^M. Duge de Bernonville gives the net output of 
agriculture at 42 milhard francs, say 50 milliard francs 
gross output, in 1 932. For this year we have a number 
of studies of distributive costs of farm produce {La 
Repartition des denrees alimentaires, Conseil National 
Economique, 1933, quoted in International Institute of 
Agriculture, Investigations into the Margin between Pro- 
ducers' and Consumers' Prices of Certain Foodstuffs, 
Eome, 1937). 
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From tFis information the following table can be 
constructed : 


TABLE II 



Output, 

million 

quintals 

Farm Value 
of Output, 
milliard 
francs 

llotail Value, 
milliard 
francs 

Wheat and bread . 

91-0 

10-6 

18-1 

Vegetables . 


9-8 

20-0 

Eggs .... 

34 

3-7 

5-0 

Poultry 

2-5 

1-2 

2-3 

Milk .... 

112-0 

9-1 

17-8 

Meat .... 

17-3 

9-9 

19-5 

Other .... 


5-7 

(10-7) 

Total 


50-0 

93*4 


The value of the distributive work attributable to the 
entire output was thus 43-4 milliard francs in 1932, 
and probably about the same in 1929 (wages and other 
urban costs were much the same in 1929 and 1932). 
We can therefore apply the 1929 purchasing power of 
the franc (0-0495 I.U.) to this amount, equating it to 
2-15 milliard I.U. 


Germany. — Data from Konjunkturstatistisclies Handhuch 
are available for the period 1925-33 and indicate that, 
after allowing for price changes, there was no significant 
change in the real volume of Eigenverbrauch over this 
period (see Table III, page 80). 

The latter column total corresponds to 5-98 milhard 
reichsmarks in 1929 after adjustment by the index of 
retail food prices, the goods in question having been 
included in national income at their wholesale value of 
3-58 milliard reichsmarks. The amount to be added to 
national income in 1929 is therefore 2-40 milliard 
reichsmarks or 0-68 milliard I.U. 
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TABLE III 


Retail Valuation of Home-produced Food Consumed 
BY Farm Families {Eigenverbrauch) 



Eigenverbrauch 
1930-31, milliard 
reichsmarks 
(from Konjunk- 
turstatistischea 
Uandbucht 
p. 188) 

Percentage Addition for 
Processing and Distribu- 
tion Costs including Con- 
sumption Taxes (Inter- 
national Institute of 
Agriculture, Inveatiga- 
Hons into tlie Margin 
between Producers* and 
Consumers’ Prices of 
Certain Foodstuffs) 

Retah 
ValuA 
millioi 
reiclis^ 
marks ^ 

Eye .... 

295 

112 

625 

Wheat 

203 

159 

526 

Potatoes . 

130 

98 

267 

Sugar 

134 

245 

462 

Vegetables 

70 

116 

151 

Fruits 

279 

77 

494 

Beef .... 

141 

51 

213 

Pig-meat . 

649 

30 

844 

Veal .... 

25 

40 

35 

Mutton and lamb 

28 

58 

44 

Poultry 

75 

78 

134 

Eggs 

155 

74 

269 

Milk and milk products 

717 

52 

1090 

Barley and oats . 

12 

100* 

24 

Goats’ meat 

26 

50* 

39 

Other products . 

22 

75* 

38 


2961 

•• 

6245 


* Assumed. 


Ireland . — ^From National Income a'nd Expenditure, 1938-44. 

Italy. — Precise results for 1938 and 1947-49 are given in 
Annali di Statistica, Serie VIII, vol. iii, Studi sul 
reddito nazionale. 

In «1938, according to the source above, the gross 
production of saleable ^ farm products was 42-94 milliard 
lire. 

^ Not necessarily sold ; this includes produce used for food or fodder on the 
farm. 
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Farm produce .... 


Md. Lire 

42-94 

Fisheries ..... 

• 

1-77 

Deduct : 

Industrial crops other than sugar beet 

. 0*98 

44-71 

Timber produced on farms . 

. 0-59 


Wool 

. 0*26 


Seeds and fodder .... 

. 1-56 


Imports of food .... 


3-39 

41-32 

1-84 

Deduct exports of food 3*39, value at farm probably 

43-16 

2-50 

Net value added by food manufacture 


40-7 

7-6 

Indirect taxation on food 

• 

1*5 

Value of food available at wholesale . 

. 

49-8 


The technique for estimating imputed income, in 
Italy’s case, is to deduce, by comparison of wholesale 
and retail prices, how much might have been expected 
to be spent on the transport and distribution of foodstuffs. 
We then ascertain how much expenditure was actually 
iucurred by retailers, wholesalers and others in the 
food trade ; the difference represents imputed income. 
From a comparison of wholesale and retail prices (see 
Table IV, page 82), the expected value added by transport 
and distribution is 40-7 per cent of the wholesale value 
of foodstuffs, or 20-3 milliard lire on 49-8 milliard 
wholesale value. The cash costs of distribution were 
only 6-4 milliard lire and the balance of 13-9 milliard 
lire at 1938 prices (14-2 milliard at 1929 prices) represents 
the imputed value of distributive services on foodstuffs 
grown by peasant famihes for their own consumption 
or for sale or exchange to their near neighbours. 

G 
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TABLE IV 


Foodstuffs for which Difference between Wholesale 
AND Retail Price can be Traced, 1938 



Average 
Farm Value, 
lire per 
quintal 

Value of 
Farm 

Production, 
million lire 

Value of 
Farm Pro- 
duction I- 
Imports — 
Exports 

Average 
Retail 
Price, 
lire per kg. 

Computed 
Value added 
by Transport 
and ' 

Distribution, 
million lire 

Wheat flour “ 

213-0 ^ 


11,090® 

3*25 ^ 

5,830 ; 

Maize flour “ 

102-0 « 


1,050 ® 

1-24 

226 - 

Rice 

96-5 

758 

555 

1*27^ 

175 

Potatoes 

49-5 

869 

797 

0*57 

120 

Sugar . 

638-0 

569* 

579 

6-04 

24 

Olive oil 

744-0 

1030 

1,040 

8*45 » 

141 

Beef and veal 
(live weight) 

376-0 

2585 

2,685 

5-31 * 

1,089 

Pigmoat (live 
weight) 

626-0 

2645 

2,640 

7-90 * 

1,322 

Milk . 

79*0 

1100" 

1,100 

1.17m 

630 

Butter 

1197-0 

788® 

790 

14*59 

172 

Cheese 

861-0 

2770 >* 

2,586 

13-58 * 

1,498 

Kggs • 

465-0 « 

2942 

1 2,979 

0*505’^ 

1 256 





27,891 


11,383 


« Assumed 70 per cent extraction rate. Bread or “ pasta " assumed to be eaual in weight 
to tlie original wiicat. 

Mean of wholesale price of flour, tipo 1, Milan and Naples and of “pasta*’, Ist quality, 
Naples. 

« Calculation based on an estimated supply of flour available for distribution of 52 million 
quintals wheat flour and JO-3 million quintals maize flour. «■ 

** Mean of bread and “ pasta ” prices 2-27 lire per kg., equivalent to 3-25 lire per kg. flour. 
' Wholesale price, Milan. 

f 1-96 for polislied rice equivalent to 1-27 lire per kg. rough rice. 

» Wholesale price, Bologna. * RcJincry production. * Lire-" 0-91 kg. 

9-67 lire ptT kg. of meat equivalent to 5*31 lire per kg. live weight. 

* 11-28 lire per kg. meat equivalent to 7-9 lire per kg. live weight. 

™ Litre— 1-03 kg. 

« After deducting 1000 million lire worth of milk taken by butter and cheese factories. 

“ Of whk5h 325 million lire farm butter, the rest factory butter. 

** Of which 1299 million lire farm cheese, rest factory cheese. 

® Per thousand, Each. 


TABLE V 

Cash Expenditure on Food Distribution 

Md. Lire 1938 

Income of fpod retailers ....... 3*94 

Share of income of wholesalers attributed to transactions in food 1*3 

Railway freights on food ....... 0*65 

Other goods and services used by wholesalers and retailers in 

their businesses ........ 0*65 

i.54 
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In comparing wholesale and retail prices we can get 
sufficiently precise information about commodities com- 
prising rather more than half the total ; these are 
assumed to give a representative result. 

Japan . — ^For 1934 the estimate of national income by the 
Japan Economic Federation, in which all unsold products 
consumed by farm famihes are valued at wholesale 
price, was 13-04 billion yen at factor cost, or 14-16 
billion yen at market prices. Of this, 10-7 billions was 
urban income, of which about 8-4 billions was consumed, 
and the remainder saved. Family budget studies show 
that, out of urban consumption, about 34 per cent or 
2-85 billions represented food. Comparison of wholesale 
and retail prices indicates that the value of this output 
on farm would have been 1-5 billions. This leaves, out 
of total farm and fishery output, 1-4 billions, at wholesale 
prices, to be consumed direct by farm and fishing 
families. (It may bo objected that, in the first place, 
the ratio of value on farm to retail value is remarkably 
low ; secondly, that the ratio of unsold to total product 
is remarkably high ; but both these results are to be 
expected in a year of exceptionally low prices such as 
1934.) The farm family consumption which had a 
wholesale value of 1-4 billions would have had a retail 
value of about 2-66 billions. 

Turhey . — The data on page 84 on rural consumption are 
from Sefik Bilkur, National Income of Turkey, p. 45. 

Recording at current wholesale prices in Turkish 
pounds, this food for farm family consumption, valued 
at £T302 millions, was in 1935-36 no less than 69|- per 
cent of total agricultural output for that year. If we 
take 69^ per cent of agricultural output valued in I.XJ., 
this gives us 359 million I.U. also, as compared with a 
retail value of 513 million I.U. The amount to be 
added for imputation is thus 164 million I.U., while the 
remainder of national income in 1935-36 was 939 milUon 
I.U. 
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TABLE VI 



Consumption 
por Adult, 
kilos 
per year 

Wholesale 

Value, 

£T 1935-36 

detail 

Value, 

£T 1938 

Retail 

Value, 

I.U. 

Wheat and barley . 

300 

15*0 

27-0 

244*' 

Rice 

2 

0*3 

04 

04 ^ 

Potatoes 

3-5 

0*1 

0-2 

0-2 \ 

Meat 

5 

0-8 

2-0 

3*3 \ 

Oils and fats . 

4 

0-6 

24- 

14 

Milk . 

55 

1-9 

5-0 

7*3 

Butter . 

0-8 

0*6 

0-8 

0*8 

Cheese . 

04 

04 

04 

0*3 

Eggs . 

2 

0-3 

DO 

1*2 

Pulses . 

6 

04 

0*6 

1*3 

Onions . 

3 

04 

0*2 

1 0*3 

Fruit and vegetables 

80 

8*5 

1 (12) 

1 8*0 

Total 


28-7 

1*75 

• 48*6 

do. per head . 


244 


41*4 

Aggregate for whole 
rural population 
(millions) . 


302 


513 


* As flour. 


United States . — The United States Department of Agricul- 
ture in the annual Agricultural Statistics gives estimates 
of the dollar value (wholesale) of home consumption, 
and also, in the table Price Spreads data from which 
we can calculate the average distribution costs incurred 
per dollar of farm value of a representative collection of 
foodstuffs. These data are used to ^extend the survey 
to cover two other years, 1913 and 1950. In 1913 the 
dollar value of home consumption was 13 per cent 
below that of 1935, in 1950 77 per cent higher. Dis- 
tributioji costs, per dollar value at farm, were 29 per 
cent below the 1935 level in 1913 and 32 per cent lower 
in 1950. (In a year of low wholesale prices, like 1935, 
distribution costs per dollar of value on farm are always 
relatively high.) Multiplying these two factors together, 
we conclude that the amount to be imputed compared 
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with 1*72 billion dollars in 1935 was 1*06 billion dollars 
in 1913 and 2-09 billion dollars in 1950. 

TABLE VII 

Imputed Retail Value op Home-grown Food 
Consumed on Farms 


(1935, $ million) 



Official 

Eh Dimates of 
Wholesale 
Value of Goods 
consumed on 
Farm 

Amount to be 
added to 
express at * 
Retail Values 

Corn 

24 

23 

Wheat 

14 

68 

Potatoes ...... 

49 

68 

Sweet potatoes ..... 

32 

75 

Truck and garden crops 

200 

540 

Apples ...... 

21 

43 

Other fruit and nuts .... 

19 

76 

Syrup ...... 

8 

17 

Beef and veal ..... 

22 

27 

Pork 

206 

143 

Mutton and lamb .... 

3 

2 

Poultry ...... 

107 

81 

Eggs 

144 

74 

Milk 

389 

475 


1238 

1712 

Other foods ..... 

6 

(8) 

Total .... 

1244 

1720 


* From ratios given in Price Spreads between the Farmer and the Consumer, B. O, Bean 
and F. V. Waugh, U.S. Department of Agriculture, Division of Marketing Research, 1936. 


It is now possible to give, by a standardised sort of 
treatment, calculations of real income and real product 
for all the available years for all the countries for which 
the I.U. rather than the O.U. method of measurement is 
appropriate. 

As we now propose to define them, real income differs 
from real product in two respects. A country with a 
given level of real product may have a higher or a lower 
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real income in so far as real product is augmented, or 
reduced, by investment income receivable from or payable 
to other countries. A country with a given level of real 
product may also find its real income augmented if the 
terms of trade turn in its favour so that it receives a larger 
volume of imports for a given number of exports ; and 
conversely. 

The most convenient procedure is first to calculate reial 
income, which is done simply by taking national incoine 
at market prices, multiplying by the figure showing the 
current purchasing power in I.U. of one unit of national 
currency, and then making an allowance for imputation 
(of retail prices for unsold farm products). 

While wo may wish to study real product per man-hour 
of work done, we arc also interested in real income as a 
determinant of consumption and saving, and in this case 
it is most expedient to measure it per head of population, 
whether worldng or not, and irrespective of the length of 
the working week. 

Let M represent national income at market prices in 
national currency, including an allowance for imputation,^ 
V (which may be negative) net investment income received 
from abroad, E and I exports and imports in national 
currency, E' and 1' exports and imports measured in I.U. 
Let JO represent purchasing power, in T.U., of one unit of 
national currency. 

Then real national income will be Mp. 

The supply of goods and services for consumption or 
investment within the country will be M + 1 - E, or 
M+ 1 - E - V if we are considering the supply of such goods 
obtained directly, or by internal exchange, from the current 
efforts of the country. The total net national product, in 
real terms, will therefore be j!>(M + 1 - E - V) + E' - 1'. 

As we» have already calculated pM. as real national 
income, our procedure is to deduct from it ^(E - 1 + V), 
then add E' - 1' to obtain real national product. 

1 In fact, the allowance for imputation is not made at this stage, but later, 
after income has been expressed in I.U. But for clarity of algebraical exposition it 
is preferable to assume that this allowance has already been made. 
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We next ascertain “ labour force ”, which for most 
countries is only loiown for census years ; but as the ratio 
between labour force and total population does not change 
rapidly, interpolation is fairly safe. In computing labour 
force different countries have very different procedures 
about members of farm families and other women working 
in agriculture — in some countries every farmer’s wife is 
automatically recorded as an agricultmal worker — and 
for this reason the only satisfactory procedure is to exclude 
so-called women agriculturists from the labour force 
throughout. We next have to deduct unemployment, on 
which not many countries have satisfactory information. 
For the early years many almost arbitrary figures have to 
be adopted ; but these were years in which unemployment 
was fairly low ; in places and times for which it has been 
high some efiort has generally been made to estimate it. 

Working hours are generally recorded only for industrial 
workers, and then as average number of hours per week. 
There are virtually no statistics of the average number of 
weeks worked per year. In most countries there is some 
provision for holidays apart from sickness and other 
similar causes of absenteeism. For convenience, where 
direct information of hours per year is not available, weekly 
hours are multiplied by fifty. 

Further details are given in the notes at the foot of the 
tables for individual countries. The countries are arranged 
in alphabetical order. 


[Tables and Notes, pp. 88-200. 
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NOTES FOR TABLE VIII 

“ Gross product at market prices, less 10 per cent for depreciation, and interest 
and dividends payable abroad. Data from U.N. (1916 from Bunge). 

** Assumed. 

® Computed by volume indexes from base in 1938, in which year it was assumed 
that one U.S. dollar’s worth of imports was 1*103 I.U. (from U.S. prices), of exports 
1*315 I.U. (this latter figure obtained by comparing Argentine export prices with 
their 1925-34 average, pesos being converted into dollars throughout). For 1961 
it was assumed that one U.S. dollar had a purchasing power of 0*664 I.U. for both 
imports and exports. The official series of volume indexes ends in 1947. 

Extrapolated back from 1938 by Central Bank estimates of real product. 

® Ratio of labour force to total population known only for 1914 and 1947, 
interpolated for other years. Excludes women in agriculture. 

f No data on unemployment — assumed throughout. 

° From I.L.O. Year-Book of Labour Statistics (assumed for 1916) ; weekly 
hours multiplied by 50. I.L.O. index number published in 1949-50 Year-Book 
linked to old series on mean of years 1943-46 : index published in 1951-52 Year 
Book link on mean of years 1946-49. 



TABLE IX 


Australia (millions of Australian £) 

(Years ending 30th June from 1913-14 onwards) 



i052-.'>3 

1951-52 

1950-51 

1949-50 

1948-49 

1947-48 

1946-47 

1945-46 

Income at factor cost * . 

3579 

3060 

2976 

2181 

1769 

1601 

1287 

1219 

Income at market price “ 
I.U. per unit national 

3979 

3464 

3271 

2440 

1988 

1773 

1459 

1353 

currency ^ 

1-46 

1-59 

1-92 

2-22 

2-51 

2-81 

3-04 

3-20 

Real income, I.U. million 
Real income, including 

6816 

6489 

6259 

6417 

4990 

4982 

4435' 

\ 

4330 

imputation 

Real income per head 

6900 

6671 

6353 

6504 

5075 

5072 

4615 \ 

4412 

population 

676 

652 

765 

681 

649 

664 

600 

694 

Export surplus ® . 

361 

-364 

246 

67 

116 

68 

66 

47 

Net external income 

Sum of above in T.U. 

» 68 

-58 

-57 

-61 

-40 

-42 

-41 

-39 

million 

428 

-671 

363 

36 

191 

73 

76 

26 

Exports, I.U. million . 

750 

600 

670 

721 

730 

655 

626 

645 

Imports, I.U. million ^ . 

711 

1320 

10.52 

919 

768 

627 

575 

445 

Real product, I.U. million 

5611 

5522 

5608 

5270 

4846 

5027 

4490 

4686 

Labour force, ’000 ^ 

3665 

3566 

3465 

3365 

3265 

3175 

3142 

2881 

Numbers in work, ’000 ^ 
Real product j^er man- 

3366 

3450 

3407 

3303 

3226 

3135 

0 

3057 

2810 

year 

1638 

1603 

1650 

1596 

1502 

1004 

1469 

1629 

Hours per year 

Real product per man- 

2000 

2000 

2000 

2000 

2000 

2100 

2212 

2230 

hour 

0-819 

0-801 

0-826 

0-798 

0-751 

0-764 

0-664 

0-730 


3931-32 

1930-31 

1929-30 

1928-29 

1927-28 

1926-27 

1925-26 

1924-25 

Income at factor cost ** . 

470 

529 

694 

729 

711 

698 

600 

648 

Income at market price “ 
I.U. per unit national 

623 

580 

755 

790 

771 

760 

716 

701 

currency ^ 

4-53 

4*20 

3-86 

3-85 

3-85 

3-81 

3-76 

3-82 

Real income, I.U. million 
Real income, including 

2370 

2437 

2914 

3042 

2969 

2895 

2692 

2678 

imputation 

Real income per head 

2440 

2506 

2994 

3123 

3048 

2973 

2765 

2761 

population 

372 

386 

465 

492 

488 

486 

461 

468 

Export surplus ® . 

61 

31 

-19 

10 

7 

-15 

6 

30 

[ Net external income 
' Sum of above in I.U. 

-37 

-44 

-38 

-36 

-36 

-33 

-32 

-29 

million 

63 

-65 

-220 

-100 

-112 

-183 

-98 

4 

Exports, I.U. million ® . 

707 

665 

472 

530 

512 

523 

644 

478 

Imports, I.U. million<k“ . 

268 

333 

580 

602 

582 

652 

682 

506 

Real product, I.U. million 

2746 

2893 

3106 

3161 

3090 

3027 

2826 

2719 

Labour force, ’000 ® 

2620 

2625 

2624 

2617 

2578 

2512 

2446 

2380 

Numbers in work, ’000 ^ 
Real product per man- 

2041 

2147 

2351 

2438 

2418 

2413 

2327 

2246 

year 

1345 

1347 

1321 

1292 

1278 

1264 

1214 

1213 

Hours per year 

Real product per man- 

2169 

2181 

2158 

2156 

2164 

2164 

2212 

2217 

hour 

0*623 

0-618 

0-612 

0-699 

0-691 

0-679 

1 

0-549 

0-646 
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1944-45 

1943-44 

1942-43 

1941-42 

1940-41 

1939-40 

1938-39 

1937-38 

1936-37 

1935-36 

1934-35 

1933-34 

1932-33 







750 

730 

695 

618 

674 

550 

493 







840 

799 

769 

682 

633 

609 

551 







4*22 

4*19 

4*33 

4*43 

4*57 

4*68 

4*67 







3545 

3348 

3286 

3021 

2893 

2851 

2573 







3632 

3433 

3373 

3104 

2975 

2935 

2661 







524 

500 

495 

460 

444 

441 

401 







27 

27 

56 

38 

28 

53 

40 







-40 

-38 

-36 

-35 

-35 

-36 

-37 







-55 

-46 

87 

13 

-32 

80 

14 







796 

662 

607 

623 

656 

667 

660 







596 

639 

667 

541 

474 

387 

361 

3870 ^ 

3617 

3595 

3902 

3838 

3931 

3887 

3410 

3326 

3173 

3189 

3025 

2936 

2647 

2601 

2679 

2721 

2876 

3010 

3006 

2912 

2830 

2738 

2679 

2630 

2616 

2612 

2575 

2545 

2661 

2748 

2767 

2747 

2698 

2587 

2431 

2280 

2129 

2053 

1482 

1405 

1413 

1466 

1397 

1421 

1415 

1264 

1286 

1305 

1309 

1421 

1430 

2240 

2271 

2272 

2219 

2136 

2096 

2120 

2129 

2134 

2140 

2148 

2148 

2153 

0*662 

0*619 

0*622 

0*661 

0*654 

0*678 

0*667 

0*594 

0*603 

0*610 

0*651 

0*662 

0*664 

1923-24 

1922-23 

1021-22 

1920-21 

1910-20 

1018-19 

1917-18 

1910-17 

1915-16 

1914-15 

1913-14 

1901-3<' 

1891'’ 

r >99 

558 

514 

522 

534 

336 

317 

339 

339 

298 

309 

171 

'(N.S.W. 

only) 

62*1 

649 

604 

554 

566 

566 

363 

339 

363 

364 

320 

332 

184 

65*6 

3*73 

3*75 

3*39 

2*96 

3*11 

3*51 

3*82 

4*48 

4*95 

1 

5*63 

5*91 

7*18 

6*70 

2421 

2265 

1878 

1675 

1760 

1274 

1295 

1626 

1802 

1801 

1963 

1322 

439*5 

2488 

2328 

1930 

1722 

1810 

1311 

1332 

1674 

1855 

1855 

2022 

1364 

454*4 

432 

413 

360 

318 

342 

257 

267 

339 

373 

373 

414 

355 

405 

-8 

-1 

34 

-17 

GO 

25 

26 

24 

2 

8 

10 

9 


-29 

-26 

-26 

-24 

-23 

-22 

-23 

-19 

-18 

-17 

-16 

-14 

- 5*0 

- 138 

-101 

27 

-121 

115 

11 

8 

22 

-79 

-51 

-36 

-36 


397 

474 

603 

477 

546 

461 

322 

390 

367 

404 

510 

290 


476 

553 

357 

471 

504 

288 

211 

332 

438 

441 

653 

320 


2547 

2350 

2149 

1849 

1737 

1463 

1435 

1710 

1863 

1869 

1955 

1370 

487*9 

2316 

2253 

2187 

2139 

2056 

1762 

1732 

1761 

1830 

1912 

1915 

1612 


2207 

2139 

2031 

1998 

1980 

1685 

1668 

1686 

1750 

1763 

1849 

1584 

446 

1154 

1099 

J 068 

925 

877 

868 

860 

1014 

1065 

1061 

1057 

865 

1094 

2227 

2214 

2204 

2247 

2290 

2304 

2317 

2332 

2344 

2355 

2365 

2428 

2440 

0*518 

0*496 

0*480 

0*412 

0*383 

0*377 

0*374 

0*435 

0*454 

0*451 

0*447 

0*356 

0*448 j 


[Notes for Table IX on foUoming 6 poifes 
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NOTES FOR TABLE IX 


® From 1945-46, White Paper published annually in CanberrA adjusted as 
below. 1901-3 to 1938-39 from Clark and Crawford, The National Income of 
Australia (Sydney, 1938), adjusted slightly later in Economic News (Brisbane) 
October-Becember 1946. The figures given in the table have been adjusted from 
original data as follows : ( 


To eliminate inventory revaluation gains and losses £ million ; 


1928-29 

1929-30 

1930-31 

1931-32 

1932-33 

1933-34 

1934-35 

1936-36 

1936-37 

1937*4^8 

-3 

-f-6 

4- 23 

+ 2 

45 

42 




Bl 

1938-39 

1945-46 

1946-47 

1947-48 1948-49 

1949-50 

1950-51 

1951-52 

1952-53 , 

+ 4 

-1 

-7 1 

-67 -76 

-65 

-160 

-200 

— 


To make provision for depreciation at replacement cost throughout, in place 
of depreciation allowances based on original cost for private businesses, and 
expenditure actually incurred in public enterprises : 


1928-29 

- .. 

1929-30 

1930-31 

1931-32 

1932-33 

1933-34 

1934-35 

1935-36 

1936-37 

1937-38 

0 

-4 

-14 

-23 

-26 

-25 

-26 

-24 

o 

u 

-21 

1938-39 

1945-46 

1946-47 

1947-48 

1948-49 

1949-60 

1950-51 

1951-62 

1962-53 

-17 

-73 

-71 

-84 

-93 

-47 

— 

— 

— 


After the inquiries of 1901--3, there was a gap until 1914-15, in which year 
the Commonwealth Statistician was empowered to conduct an official War 
Census ”, which gave a figure of £266 millions for the incomes of all Australia. 
It is believed, however, that this figure was a considerable understatement, partly 
through deliberate mis-statement through fear of taxation, partly through 
deduction of abnormal drought losses. Benhara was inclined to put the figure in 
the neighbourhood of £315 millions, but did not feel able to agree to the very high 
figure of £347 millions suggested by Professor J. B. Brigden. 

J. T. Sutcliffe’s calculation of Australian national income, under the title of 
The National Dividend, was published in 1926. When this book was published, 
current national income figures were available in only a few countries, and were 
generally of an extremely approximate nature. Sutcliffe’s work, therefore, made 
Australia one of the pioneer countries in this field, with little outside experience 
to go upon and a new technique to be discovered. In 1916-17 was introduced a 
Federal Income Tax applying uniformly throughout Australia, which made it 
possible to apply an “ incomes received ” method. Sutcliffe began his series in 
that year and obtained results as follows : 


£ millions 


1916- 17 . 348^ 

1917- 18 ^ . 370 

1918- 19 . 388 

1919- 20 . 636 

1920- 21 . 629; 


To which some £10 millions a year must bo added 
for the income from owner-occupied houses. 


The figure for 1920-21 is confirmed almost exactly by a calculation by the pro- 
duction method. Official statistics were available for rural, mineral and manu- 
facturing production ; estimates of other production being made from data from 
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the Census of April 1921, and other sources. For other years so-called production 
figures are obtained by adding a fixed percentage to recorded production, and 
cannot be taken as original data. 

In effect, Sutcliffe showed that by adding to the gross value of recorded pro- 
duction a certain proportion representing unrecorded production, it was possible 
to obtain an approximation to tho value of net national income, which, when 
checked against tho alternative information from taxation and wage statistics for 
the years for which such comparisons were possible — namely, 1916-17 to 1921- 
1922 — was found to be fairly reliable. This formula was used by him to estimate 
income up to the year 1924-25, Without detracting from Sutcliffe’s achievement, 
which was remarkable, it is unfortunate that overmuch reliance has been placed 
on his method. 

The only subsequent direct investigation into national income during this 
period was a calculation determined by the taxation method made by Dr. F, C. 
Benham,^ relating to 1924-25. Some £10 millions should be added to his result 
for State taxation payments claimed as a deduction for Federal tax returns, a 
point which Dr. Benham omitted. 

An interpolation between 1921-22 and 1928-29 can be most conveniently 
made from the production statistics. Instead of applying a fixed percentage 
addition to the gross income from primary and secondary production (the so-called 
Sutcliffe method), it is preferable to calculate the net income produced by rural, 
mineral and manufacturing production, and to make a direct computation of the 
incomes from other production on the basis of changes in tho number of persons 
occupied in those industries. An almost linear increase in the productivity per 
head in sucli industries was obtained for this period. 

^ Changes in inventories were treated separately from other forms of Private 
Investment. After allowance was made for changes in the book values of stocks, 
“ Inventory ” investment (or dis-invostment) was expressed in 1926-34 prices by 
the use of a wholesale Price Index (Commonwealth Statistician’s Index of Basic 
Materials and Foodstuffs, Quarterly Summary of Australian Statistics, since 
September 1937, and prior to that date linked to Wholesale Price Index, New 
South Wales Statistical Bulletin). 

The remaining portion of Investment was revalued by moans of a composite 
index of investment goods (other than inventory investment). Equal weighting 
was applied to an index of the cost of construction of a standard dwelling compiled 
by the Bureau of Industry and of an export price index of articles wholly or mainly 
manufactured in the United Kingdom (adjusted for changes in exchange rates in 
1929-31). 

These articles comprise Class III, Items C-G inclusive of the Board of Trade 
classifications of External Trade. Such items included : 

C. Iron and steel and manufactures thereof ; 

D. Non-ferrous metals and manufactures thereof ; 

E. Cutlery, hardware, implements and instruments ; 

F. Electrical goods and apparatus ; 

G. Machinery. 

The index was compiled from the recorded values and the volume index of these 
items presented in the Monthly Digest of Statistics, issued by the Central Statistical 
Office, London, and the Board of Trade Journal prior to January 1946. 

The remaining component requiring revaluation in real terms. Consumption, 
cannot be adequately deflated by the “ C ” Series All Items index, particularly 
during tho post-war years. Consumption contains two major items which are not 
truly represented by this index. Firstly, such consumers* durables as motor 
vehicles (for private use) cannot be deflated by the “ C ” Series index, and 
- » The Prosperity of Australia, 1928. 
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secondly, for that portion of consumption represented by Gross Rentals of 
Dwellings, we cannot accept the relatively stable rental figure in the “ C ** Series 
index as representative of average rentals. This index is based upon the housing 
(four and five rooms) index of thirty towns, the rentals of which have been fixed 
by Regulations since 1942 on values ruling at that date. 

With regard to motor vehicles for private use which are included in the White 
Papers under Gross Private Investment, there is no actual breakdown of new 
registrations of motor vehicles each year into those for commercial and private 
use. However, for 1947-48 a Survey of Motor Vehicles was published by the 
Commonwealth statistician which did distinguish between “ Private ” 4nd 
“ Business or Part Business This distinction provided a basis on which it ^as 
possible to separate out from new registrations of each year those vehicles whiph 
were exclusively for private use. The prices of these wore determined from 
Dr. Roland Wilson’s Public and Private Investment in Australia for the period 
1928-29 to 1937-;18. Post-war prices wore obtained from the official journal of 
the Federal Chamber of Automotive Industries, Automotive Industry^ the statistics 
of which are by courtesy of J. S. Strong, Esq., Australian Representative, Society 
of Motor Manufacturers and Traders Ltd. 

Real values were obtained by the application of the number of now registrations 
to the real value of a standard or average motor car and commercial vehicle. 

Provision was made for the improvement in the post-war “ standard 

The following table shows the estimated money expenditure (£ million), and 
real expenditure in million I.U., on private motor cars. I.U. values wore obtained 
by comparing car prices in Australia and United States during 1926-34. (U.S. 
prices from Automobile Facts and Figures.) 

For revaluing the gross rental of dwellings the link is made on the basis of an 
international comparison of rents in 1936, see Review of Economic Progress, vol. i. 
No. 1. The I.U. value of rental for other years was estimated from this basis 
from figures of the increasing number of houses with a small allowance for change 
in quality. 

Money and Real Value op Expendituke on Rent and Cars 


Year 

Money Expenditiue, 

£ million 

Ileal Expenditure, 

I.U. million 

Kent 

Cars 

Kent 

Cars 

1928-29 

82 

14 

313 

33 

1929-30 

83 

10 

315 

23 

1930-31 

76 

3 

316 

7 

1931-32 

67 

2 

320 

4 

1932-33 

65 

3 

325 

6 

1933-34 

68 

5 

339 

10 

1934-35 

71 

8 

345 

16 

1935 36 

76 

12 

354 

24 

1936-37 

82 

12 

367 

24 

1937^38 

87 

13 

377 

27 

19^18-39 

92 

12 

387 

24 

194546 ! 

106 


436 

1 

1946-47 

108 

9 

444 

11 

1947-48 

111 

19 

456 

21 

1948-49 

115 

30 

471 

32 

1949-50 

119 

56 

486 

54 
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Having dealt with cars and rents, the remamdor of consumption was converted 
to real values by the use of the “ C ” Series Retail Price index excluding rent, 
and consumption was then converted to I.U. by the factor 3*92 for the l.U. 
equivalent of the Australian £ in 1929, or 3»97 for 1928-29, 

® Gold production, whether exported or not, included with exports. Imports 
reckoned f.o.b. I.U. values of imports and exports based directly on average of 
1925-34. 

** Approximate evaluation, applying best available price index numbers to 
private and governmental outlay, and allowing for the fact that the official index 
number considerably understated the real rise in prices during the war years. 

* During both war periods pay and allowances to the I'orces are omitted from 
national income, and the numbers of men in the Forces from the numbers in work. 
In the First World War this question solved itself (within the limits of the precision 
of the figures then availabJo) through the fact that the great majority of Service men 
wore outside Australia. The numbers of men and the amounts of pay involved 
were as shown in the table following. 

Pay Allow atstoes of Armed Forces 


Year 

‘000 

Numbers in Forces 

£ million 

Pay and Allowances 
of Forces 

World War 1 : 



1914-15 

37 

. , 

1915-16 

151 

• • 

1916-17 

252 


1917-18 

310 


1918-19 

310 


1919-20 

50 


World War II : 



1939-40 

64 

13 

1940-41 

266 

56 

1941-42 

482 

114 

1942-43 

695 

181 

1943-44 

721 

195 

1944-46 

673 

189 

1945-46 

394 

164 


f For recent years, unemployment is estimated by Commonwealth Statistician. 
For earlier years, Trade Union unemployment rate assumed applicable to two- 
thirds of the labour force. 

^ The story of the earliest estimate of Australian national income (see Professor 
Butlin, Economic llecord^ December 1938) involves the colourful figure of W. C. 
Wentworth, one of the first white men born in the Antipodes, explorer, poet, 
petitioner for Parliamentary Government, and fii*st Premier of New South Wales. 
He once owned the South Island of Now Zealand as a private estate. Amongst 
his other activities, Wentworth prepared an estimate of Australian national income 
for 1821, at a time when the population was 36,000, “ surprisingly good ” and 
“ distinctly modern in Professor Butlin’s words. His figures indicate an average 
money income of £17 per head of the population of Now South Wales (which 
comprehended the whole Australian mainland at that date) and a much higher 
figure of £32 per head of population in the newly formed colony of Van Diemen’s 
Land, or Tasmania. The over-all average was £20 per head. 
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Professor Butlin indicates that the only serious omissions were Government 
Services, convict labour on public works and increases in capital equipment. 
The last-named wore mainly provided by capital inflow and should not therefore 
be included in estimate of produced national income. An allowance perhaps as 
high as 30 per cent should be made for these omissions. Prices, according to 
Coghlan, wore about 60 per cent higher than in the 1890s, An income of £17 per 
head in Now South Wales in 1821 could therefore be considered as equivalept to 
£11'3 at prices of tho 1890s, as against an average income per person of about 
£56 in the 1890s. 

In Wealth avd Progress of New South Wales^ T. A. Coghlan (later Sir Tim 
made an estimate of real wages back to 1821. His estimate was revised by 
Wood, Journal of the Royal Statistical Society, 1901, pp. 327, 672. , 

Those figures do not conflict with Wentworth’s estimate. They prosumamy 
refer to the wages of free labour, whereas the figure of real income per head is 
affected by the proportion, large at that date but subsequently rapidly falling, of 
convicts who received little or no wages. Tho extraordinary movements in the 
18508 are a consequence of the discovery of gold in Victoria in 1851 . This discovery 
drained practically all tho rural labour away from New South Wales and greatly 
increased both money and real wages of those who remained. With the great 
increase in population, livestock, which had previously been valuable only for 
their wool, hides and tallow, now became saleable as meat. 



Real Wages in New South Wales 
(1838-1898 base) 



Coghlan's * 
Estimate 

Wood 

Revised 

1821-37 

52 

38 

1838-42 

69 

40 

1843-52 

67 

50 

1853-68 

97 t 

79 

1859-62 

74 

66 

1863-72 

89 

84 

1873-92 

103 t 

99 

1893-98 

100 

100 


♦ An earlier estimate which Coghlan published in Wealth and Progress of New South Wales 
gives real wages, on an 1871-89 base, os follows : Before 1836, 60 ; 1836-43, 65 ; 1843-51, 
53 ; 1851-57, 83 ; 1857-71, 82. . , , 

t The following figures of wages and prices in Victoria are given by Bae, Economic Journal, 
1891, p. 29 : 



Wages per Day 

Cost of Artisan's 
Subsistence per Week 

1854 

£1 10s. Od. 

£7 Os. 3d. 

1857 

16 0 

8 13 4 

1861 

12 0 

2 7 4 


% Jeans {Journal of the Royal Statistical Society, 1884) finds that Australian wages at that 
date averaged about 4 per cent below those of U.S, 

No further work appears to have been done till the series of studies made by 
Coghlan for various years between 1886 and 1903. Except for his 1901-8 calcula- 
tions his investigations are confined to New South Wales, which State contained 
in that time about 34 per cent of the population of Australia. There is independent 
evidence to show that, unlike the U.S.A., there was considerable homogeneity in 
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Australian eoonomio development, and per head figures based on Now South 
Wales will give a fairly close indication of the Australian total. 

Coghlan’s estimate for 1891 has recently been subjected to a very careful 
analysis by Professor Arndt and Mr. N. G. Butlin {Economic Record, June 1960). 
Re-stating his items in accordance with present-day definitions and terminology, 
the authors find a net national output at factor cost of £67*1 millions, of which 
£5*0 millions represented net interest and dividend payments due abroad. 
Coghlan’s figure as originally published for 1891 was £66*4 millions. To convert 
this figure to market prices we must add £3*6 millions of indirect taxation. 

Coghlan’s first calculation of national income was published in his book The 
Wealth and Progress of New South Wales, 1886-87. In the 1889-90 edition of the 
same volume, the estimate was revised and brought tip to date. Detailed workings 
are not given, but statistical information at that date was available on a consider- 
able scale, and it was the “ net output ” method which Coghlan used for all the 
principal branches of production. 

He made further calculations for 1891, 1898 and 1901 which were quoted in 
current issues of the New South Wales Year Book and in this last year made the 
first calculations for all Australia and for New Zealand. These calculations were 
repeated for 1902 and 1903 in the issue for each year of The Seven Colonies of Austral- 
asia, but then ceased. 

The estimates Coghlan made for the year 1901, 1902 and 1903 for the national 
income of the whole of Australia were carefully examined by Dr. F, C. Benham,^ 
who made some slight adjustments to bring them into line with modern definitions. 
He gave an average for those three years of £185 millions for income produced. 
Interest and dividend payments overseas averaged £13,700,000 for these three 
years, leaving £171,300,000 available income. 

The New South Wales Year Book gives some further figures up to 1926-26. 
These can bo compared with the figures calculated below for the whole of Australia. 

* The Prosperity of Australia, 1928. 
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NOTES FOR TABLE X 

® From 1937, Oostorreicliisches Institut fiir Wirtsohaftsforschung, Special Paper 
7, 1961. 1930-36 from, same Institut ’s Monatsberichte, 1937, raised by a factor 1*24 
(which equates this series to the latter series in 1937). From 1928 and 1929 from 
Professor Hertz, Economic Problem of the Danubian States, p. 207. For 1926, 
League of Nations. For 1911-13, Waizner, Metron, 1927-28 (1 krone = 1'44 schil- 
lings). 1874 and earlier quoted in Neumann-Spallart’s Uebersickten der Weltwirt- 
schaft. Earliest estimate by Czoernig. 

^ Territory constituting the post-1919 Republic of Austria. 

® Monatsbericht, 15th May 1947, estimates that real income in l646 was only 
half that of 1937. 

From 1929 to 1936, number of wage-earners in work given by German 
Institut fiir Konjunkturforsohung, and an addition made for working proprietors 
(excluding women in agriculture). 

* 1929-36, from line below, plus unemployment. For other years, estimated 
in proportion to population. 

^ Contemporary territory of Austria (not Hungary). 

^ Austria-Hungary, including de Fellnor’s estimates for Hungary adjusted to 
include service industries. The krone in 1911-13 was 24 to the £ and the gulden 
was 10 to the £, so one gulden in the earlier figures is equated to 3*466 schillings. 

* Carried back on the basis of the purchasing power of the £. 
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H § 
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pq 


1936 

58-7 

64*8 

0-0449 

2910 

2979 

358 

1-25 

2840 

3-66 

3-51 

809 

2400 

0-337 

1937 

64-1 

70-4 

0-0416 

2929 

2998 

359 

2860 

3-67 

3-54 

808 

2400 

0-337 

1938 

64-0 

70-6 

0-0408 

2881 

2948 

352 

-1-1 

1-6 

20 

805 

930 

2803 

3-69 

3-52 

796 

2400 

0-332 

1943 

1270 

153 

* ’ 

1270 

3-W 

353 

2400 

0-147 

CD 

<31 

198-4 

223 

0-01565 

3490 

3572 

426 

-27-1 

0-1 

-423 

308 

870 

3433 

3-39 

3-32 

1034 

2400 

0-431 

1947 

226-0 

258 

0-01538 

3968 

4061 

481 

-23-4 

0-1 

-358 

593 

1100 

3912 

3-42 

3-35 

1168 

2400 

0-487 

1948 

243-9 

295 

0-01338 

3947 

4040 

473 

-13-0 

1-7 

-151 

723 

1000 

3914 

3-46 

3-33 

1175 

2400 

0-490 

1949 

249-1 

298 

0-01379 

4109 

4205 

489 

-1-4 

0-3 

-15 

791 

980 

4031 

3-49 

3*26 

1237 

2400 

0-515 

1950 

265-0 

312 

0-01395 

4352 

4454 

516 

-14-4 

0-2 

-198 

901 

1120 

4331 

3-50 

3-28 

1320 

2400 

0-550 

1951 

296-0 

347 

0-01275 

4424 

4528 

521 

5-9 

0-9 

87 

1091 

1220 

4208 

3-51 

3-30 

1275 

2400 

0*531 

1952 

305-0 

354 

0*0126 

4460 

4560 

525 

0 

12 

1002 

1180 

4370 

3-52 


Income at factor cost ® 
Income at market price . 
I.U. per unit national cur- 
rency .... 

1 Real income, I.U. million , 
Real income, including im- 
j putation 

1 Real income per head popu- 
lation .... 

Export surplus ^ 

Net external income 

Sum of above in I.U. million 
Exports, I.U. million . 

Imports, I.U. million 

Real product, I.U. million . 

Labour force, million 
Numbers in work, million . 
Real product per man-year 
Hours per year 

Real product per man-hour 
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TABLE XI (contd.) Belgium 


1846 

M6 

1*2 

0*324 ® 
389 
435 
101 

435 

1*6 

290 

3450 

0*084 

1895 

3*28 

3*4 

0*398 « 
1353 
1396 
219 

1396 

2*97 

2*95 

473 

3000 

0*158 

1913 

7*25 

7*45 

0*324 

2414 

2491 

314 

2420 

3*37 

3*36 

720 

2900 

0*248 

1920 

r-t OO^NOj^ 

,-hCOCOc^o 
o ^ 

1924 

lO _ij 

^OO'^'^OCO O OaODOSO^ 

••c£)«OC<ll’- 00 '(i<ThiOOiR 

2 O O <M O Z Z «D TtH 

COffO.CKic^ (NC0C0(M(^ 

o ^ 

1927 

47*3 

49*2 

0*0411 

2022 

2073 

262 

2020 

3*53 

3*52 

574 

2400 

0*239 

s 

65*3 

69*7 

0*0367 

2558 

2618 

324 

1*9 

2550 

3*57 

3*53 

712 

2400 

0*301 

1932 

49*1 

54*1 

0*0454 

2456 

2514 

307 

2400 

3*60 

3*39 

708 

2400 

0*295 

1934 

48*5 

54*1 

0*0484 

2618 

2680 

323 

2570 

3*63 

3*40 

756 

2400 

0*315 

1935 

49*8 

55*6 

0*0477 

2652 

2715 

328 

0*85 

2m 

3*64 

3*43 

758 

2400 

0*316 


Income at factor cost ® . 

Income at market price 

I.U. per unit national currency 

Heal income, I.tJ. million 

Real income, including imputation . 
Real income per head population 

1 Export surplus ^ . 

j Net external income 

1 Sum of above in I.U. million . 
j Exports, I.U. million . 

' Imports, I.U. million . 

Real product, I.U. million 

Labour force, million 

Numbers in work, million 

Real product per man-year 

Hours per year .... 

Real product per man-hour 
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Brazil (billion cruzeiros) 
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SSSi^CO CO r-H X,|COCOt- .WiO-- 

CO CO . kO CO O 1 • CO 

o 

0f6l 

33*1 

35*9 

0*1662 

5967 

6683 

162 

0*00 

-1*0 

-166 

639 

301 

7087 

13*7 

616 

1941 

36*1 

39*2 

0*1543 

6049 

6774 

162 

1*2 

-1*0 

31 

657 

293 

7007 

14*0 

500 

ss 

Oi 

39*9 

42*8 

0*1352 

5787 

6481 

151 

2*8 

-1*0 

241 

410 

198 

6452 

14*3 

451 

CO 

51*7 

55*0 

0*1169 

6429 

7187 

164 

2*5 

-1*0 

176 

423 

198 

7236 

14*7 

492 

, , 

1944 

65*0 

69*4 

0*0865 

6003 

6723 

151 

2*6 

-1*0 

137 

500 

256 

6830 

14*9 

459 

1(0 

OS 

«o 

OS 

Oit— <aD .—1 »— iOa 

r^SOScO Oi f—* c^.i— 4kOCqO ■ ^ CO 

I-- t- lO kO era 1 

o 

91*2 

97*4 

0*0609 

5932 

6643 

146 

5*2 

-1*0 

255 

640 

305 

6723 

15*5 

434 

142 

151 

0*0470 

7100 

7105 

150 

-1*6 

-1*0 

-122 

603 

470 

7366 

15*8 

466 

’ * 

1948 

158 

168 

0*0432 

7260 

7498 

155 

0*7 

-1*9 

-52 

640 

412 

7778 

16*1 

483 

’* 

1949 

180 

192 

0*0441 

8480 

8988 

182 

-0*5 

-1*8 

-1*0 

590 

441 

9239 

16*4 

562 

1950 

210 

225 

0*0415 

9240 

1951 

250 

262 

0*0382 

10,250 

cc 

lA 

05 

i—l 

298 

0-0325 

10,380 

“ 


Income at factor cost * . 
Income at market price . 

LU per unit national currency 
Beal income, LU. million 

Real income, including imputa- 
tion 

Real income per head popula- 
tion 

Export surplus 

Net external income 

Sum of above in LU. million . 
Exports, LU. million ^ . 
Imports, LU. million ^ . 

Real product, LU. million 

Labour force 

Numbers in work, million 

Real product per man-year . 
Hours per year 

Real product per man-hour . 
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TABLE XII (oontd.) Bkazii- 


1926 

2sfs 2 g? 8 -ts • • 

OiOC<JcO «0 1— ‘©(M.. 

rH ^ cq (M CM •“< 

1927 

10-1 

10*9 

0-220 

2398 

2686 

84 

2S00 

10*6 

265 

1928 

14-0 

16-2 

0-225 

3420 

3830 

117 

4000 

10-8 

371 

1929 

13- 1 

14- 2 
0-225 
3195 

3578 

108 

3750 

li-0 

340 

o 

CO 

o> 

14- 2 

15- 4 
0-250 
3850 

4312 

128 

4550 

U-2 

406 

1931 

15- 6 

16- 8 
0-257 
4318 

4835 

140 

5200 

11-4 

456 

1932 

16-8 

18-2 

0-257 

4677 

5238 

149 

-0-78 

5600 

11-6 

483 

* ' 

1933 

18- 3 

19- 8 
0*260 
5148 

5765 

162 

6iw 

11-9 

512 

1935 ] 1934 

20-0 

21-6 

0-240 

5184 

5806 

159 

6150 

12-1 

508 

VVcqio Q © cqrM»d5oot:- -Z^h • . 

f-HCOCNcO O rH ^.rH'r*<<MC0 •CMiO • • 

cqeq^ijioco Olj co 

1936 

23*6 

25-5 

0-1986 

5064 

5671 

152 

0-63 

-1-0 

-71 

532 

314 

5960 

12-5 

476 

1937 

^ 52 2 <=» IS . . 

• •qqcq »o ^1— i®^owcq ("tit; 

iOt-JSrH i-H o.cqioco— • • • 

C4 cq . lo 1 1 1 ^ 

o ' * 

1938 

28-0 

30-3 

0-1778 

5387 

6033 

153 

-0*10 

-1-0 

-196 

628 

326 

6531 

13-2 

495 

I* 1 


Income at factor cost ® . 
Income at market price . 

I.U. per unit national currency 
Real income, I.U. millioif 

Rieal income, including imputa- 
tion . . • • • 

Beal income per head popula- 
tion 

Export surplus 

Net external income 
! Sum of above in I.U. million . 
Exports, I.U. million * . 
Imports, I.U. million « . 

Real product, I.U. million 

Labour force 

Numbers in work, million 

Real product per man-year 
Hours per year . . . | 

Real product per man-hour 
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TABLE XIII 
Bulgaria (billion leva) 


CO 

o 

r-i 

1-7 

1*9 

0- 329 

626 

735 

163 

740 

1- 30 

569 

1926 

46*1 

51 

0*0114 

581 

683 

126 

0*0 

-0*9 

-10 

29 

37 

685 

1*73 

396 

o> 

a> 

62*6 

60 

0*0110 

660 

776 

137 

-1*9 

-1*2 

-34 

28 

55 

783 

1*84 

425 

Oi 

•o 

US'-#—* CO 

CO «3 O lO 

50*4 

56 

0*0184 

1030 

1210 

194 

• • 

■* 

1939 

56*9 

63 

0*0179 

1128 

1325 

211 

0*9 

0 

74 

69 

1330 

2*10 

633 

1940 

67*1 

0*0161 

1242 

196 

0*0 

-16 

68 

66 

1260 

2*11 

596 

1942 1 1941 

89*4 

0*0133 

1348 

201 

-1*0 

-27 

81 

77 

1379 

2*24 

615 

121*8 

0*0100 

1321 

195 

0*5 

-5 

87 

82 

1331 

2*26 

588 

eo 

•-ft 

o 

161*5 

0*0079 

1242 

182 

1*1 

1 

83 

85 

1239 

2*27 

545 

1944 

250*0 

0*0052 

1148 

167 

4*9 

20 

46 

30 

1144 

2*30 

498 

1945 

285*8 

0*0035 

1058 

152 

6*6 

19 

33 

13 

1049 

2*31 

458 

CO 

334*0 

0*0031 

1168 

167 

-2*6 

-11 

25 

40 

1164 

2*33 

499 

1949 

: : : : : £ : : ; : : 2 ? : S : : 

o 

o> 

224 

1623 

2*41 

673 

- 

Income at factor cost ® 

Income at market price 

I.U. per unit national 
currency 

Real income, I.U. mil- 
lion * . . . 

Re^ income, including 
imputation « . 

Real income per head 
population 

Export surplus . 

Net external income . 

Sum of above in I.U. 
million . 

Exports, I.U. million « 

Imports, I.U. million ^ 

Real product, I.U. mil- 
lion 

Labour force, mihiou , 

Numbers in work 

Real product per man- 
year 

Hours per year . 

Real product per man- 
hour 
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THE CONDITIONS OF ECONOMIC PROGRESS 


CHAP, m 


NOTES FOR TABLE XIII 

® 1939-46, ofTicial estimate, quoted by U.N. 1938 computed from the 1939 
figure by deducting the mean of the 1938-39 differences shown by the other two 
series quoted by IT.N. 1926, Dresdner Bank. 1913, Gini, Metron, 1933. 

^ In borders as fixed after 1918. Jii the 1913 borders (fixed at the end of the 
second Balkan War) national income was estimated at 7 per cent higher in aggre- 
gate, 1 per cent lower per head. , 

® 1940-46 from series of real incomes, on 1939 base, given by Dr. Dereksen, 
Econometric Society Conference, 28th December 1948. 

^ Money income, and 1932 real product at 1929 prices, estimated by Kiranoff, 
quoted by Woytinski, Die Welt in Zahlcn. 

* One dollar’s worth of exports in 1939 equate to 1*15 I.U. (on comparison of 
Bulgarian wholesale price index in 1939 and in 1925-34) ; similarly ()'76 I.U. in 
1929. 

1 One dollar’s worth of imports in 1939 equated to 1*1 I.U,, in 1929 to 0*92 I.U. 

Estimates of net material product on 1939 base by Matow, quot-ed by U.N. 



TABLE XIV 

Canada (millions of Canadian dollars) 


1942 

® locoosooo oiooiooro 

2222 oo5^ £z SS ^oi>*cooo>o ws'^H^or- 

^ OiOaiT'r-HOCO OC»t-H»oS 

^ So O 1 O ^ CM 2 

CO 

03 

8915 

10,032 

1*077 

10,804 

10,998 

908 

1708 

-202 

1622 

2400 

1100 

10,676 

5272 

5197 

2054 

2440 

0*842 

1944 

^eq CO a> tBco'^oocm t^»C5cq»c«>5 

S52^ 0:3i !=? ^ COO>i-HOOt'*r-l OOCMCMt^S 

»OI>- r^OO O 05 QO(— IQOlOr-HCO cM(McqcoS 

“^O CM ^jrHOqrH^- lOOCMCMg 

r-H r-H r-< <=> 

1945 

1— (rH (M^O f- <M t^F-tCMOOO 

r::i S2 <» ot^i'-r-HOioo cocoo5<-h3 

»;0»0 o*'" ^ QO QOi-(CO'rBO»0 CMOOCQS 

F_( ^ o 

CD 

03 

iSSS ootr ocoooooos rBOir-HiOao 

2?“^ o2? »C<MCMCOfMCM 05t— r-lr-lg? 

S ® S '2 <=> 

t'. 

03 

rH 

10,495 

12,099 

0*849 

10,272 

10,458 

811 

337 

-289 

41 

1700 

1320 

10,797 

4963 

4872 

2216 

2125 

1*043 

QO 

o> 

11,905 

13,677 

0*754 

10,312 

10,497 

797 

592 

-267 

245 

1770 

1190 

10,832 

5036 

4955 

2186 

2110 

1*036 

03 

03 

t-l 

12,501 

14,331 

0*717 

10,275 

10,460 

778 

400 

-307 

67 

1680 

1210 

10,863 

5109 

5008 

2169 

2115 

1*026 

o 

05 

r-< 

'cBOa csi O CC>COt*<OOCC> H<'ct<eM»OCTs 

03 03 5n<— < *— i 1— < ti^qocoosoco oocor-^cq^ 

t'-t- §j05 r-l 00 rHCOrHCOCOCO ©M^CMrHS 

CO' lo A o" 1 1 ^ ^ ^ iO CM CN 2 

1-H r-H ^ f-H 1— 1 I— < 

lO 

05 

0510 r-tt^ OOCMOiOOCO r— CMCOOrci 

t'-co (M«c> CO CMcocoiocoo ocqoo>2J 

OtH CO OO CO*— '^COCOOS 

oo A P-7 r-T 1 1 ^ CM ^ CM . 

r-< r-H ^ r-H *-H ^ 

1952 

18,307 

21,011 

0-606 

12,726 

12,925 

894 

12,992/ 

5427 

5320 

2442 

2080 

1*174 

- 

i Income at factor cost ® 

' Income at market price . 

! I.U. per unit national cur- 
j rency . 

' Real income, I.U. million . 
j Real income, including im- 
1 putation ® . 

Real income per head 
: population . 

j Export surplus 
' Net external income 

1 Sum of above in I.U. million 

1 Exports, I.U. million * 
j Imports, I.U. million ® 

1 Real product, I.U. million 

1 Labour force, ’000 ^ . 

1 Numbers in work, ’000 * . 

1 Real product per man-year 
Hours per year 

Real product per man-hour 
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TABLE XIV [contd.) Canada 
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1932 
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0 

'-it 

01 
r-C 

5263 

6093 

M31 

6891 

7081 

606 

314 

-261 

60 

1360 

980 

7401 

4806 

4388 

1687 

2505 

0-673 

1941 

coi» 2So r- OO 40 00040040 t^'cHt-oS 

coi— • 93co o oc4ir-coo«o 1 '-qO'«!Hoo £2 

40CO Voo o CO C004»-Ht'-|— 1 -^ t'-00 00 40~ 

cot- OO 1 f— Ir-HOO 'Tt4Tj4»-He4o 


Income at factor cost ** 

1 Income at market price . 

I.U. per unit national cur- 
' rency ^ , 

Heal income, I.U. million . 
Heal income, including im- 
putation ^ , 

Heal income per head 
population . 

Export surplus 

Net external income 

Sum of above in I.U. million 
Exports, I.U. million • 
Imports, I.U. million « 

Real product, I.U. million 

Labour force, ’000 ^ . 
Numbers in work, ’000 ^ , 
Heal product per man-year 
! Hours per year 

1 Real product per man-hour 
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TABLE XIV [coM,) Canada 
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110 THE CONDITIONS OF ECONOMIC PROGRESS chap.hi 
NOTES FOR TABLE XIV 

® From 1926, from National Accounts, Income and Expenditure with additional 
allowance for depreciation in recent years. The official report gives price indexes 
for residential construction, non-residential construction and machinery and 
equipment. Constructing an index number out of those throe components equally 
weighted, and applying it to the official figures for depreciation, we find that the 
real value of allowances for depreciation which had boon rising sharply up to 1942, 
fell after that year (because the depreciable book value of the older assets fell 
further and further behind their replacement cost). It is estimated tha)t real 
depreciation should have continued to rise at the rate of 5 per cent per a^num 
and therefore the following deductions are made : \ 



1943 

1944 

1946 

194C 

1947 

1948 

1949 

1950 

-V — 

1051 

$ of 1935-39 purchas- 
ing power, million . 

97 

175 

244 

351 

311 

366 

369 

381 

491 

Current S million 

128 

235 

329 

496 

490 

655 

693 

761 

1150 


** Base taken at 1*041 I.U. for 1929 and other years 1926-50 computed from 
implicit price index for revaluing gross national product to 1935-39 prices, as shown 
in the official study. This index, however, includes a revaluation of import^s and 
exports, wdioreas at this stage we wish to deal solely with the internal purchasing 
power of the currency, and the index is therefore adjusted by excluding money 
imports and exports of goods and services from the dividend and real imports 
and exports of goods and services from the divisor. This method gives quite 
a close fit to the November 1946 valuation of the Canadian $ in I.U. (of 0*920) 
(see Table XI, Chapter II). 1901-25 and 1951 from cost of living index. 

® For 1926 to 1942, estimates by Hope, Canadian Journal of Economics and 
Political Science, 1943. Other years baaed on these results. 

Newfoundland included after this date. 

« $l of exports in 1929 equated to 0*844 I.U., of imports 0*895 I.U., on basis 
of 1929 prices compared with 1925-34 average (prices being converted to U.S. $ 
for years in which exchange was not at parity). To exports are then added the 
I.U. value of gold production. 

^ 6 per cent increase in real product over 1951 estimated in Canadian Statistical 
Beview, February 1953, p. i. 

® Including armed forces. Data in the first place from Canada^s Economic 
Development 1867-1952 : other data from 1952-53 Year Booh since 1931 : for 
earlier years interpolated linearly between Census results. 

^ Same sources as above. For 1926-51 Trade Union unemployment per- 
centages used. 

* Period 1870-1920. All data from Canada^ s Economic Development 1867-1952. 
Income at market prices is gross product (p. 19). Purchasing power of the dollar 
deduced from 1935-39 value by data given on p. 178. 

Depreciation and similar charges can bo deduced for 1870, 1900 and 1920 from 
the table on p. 27, and interpolated for the other years. These deductions are 
made before entering the line Real Income ”, as shown : 


% 

Current $ million 

1935-39 $ 

I.U. 

Interpolations 

1870 

34 

50 

61 


1880 




90 

1890 




145 

1900 

96 

170 

206 

, , 

1910 




300 

1920 

409 

276 

333 

•• 



TABLE XV 

Chile (billions of pesos) 
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Chile 




TABLE XVI 

Colombia (millions of pesos) 


I 25 



CO o N r- ' 


O 

r-t - »0 


CO I— I JT CC CO 
CO CO * I'- »o Oi 

O *-H «f I" CiO 

o 

CO I'- c; CO -H 

^ L' ‘O os 

r-H Ol <5? 1- OO 

o 

OS oo ;£ >(0 OS 

CO CO I" »o oo 

CO *P I- CX) 


O CO 2 OS CO OS 

CO ic I'* CO CO 

CO I- T t" 00 


C 5 OS oi r- 

CO 00 00 00 o 

lO CO os O — t 

CM CM o 


I S ' 


CO OS ^ OO ’-t< 00 

1.0 uo oi Cl o 

Cl CS' r-t 

CO CO O ^ r-< 


- Cl g Cl 


^ o 


O O Cl CD 
CM 1-t Cl 'Cji 1-t O 

I I I ^ 2 


1 CD 'n' Cl I— t 

> , i-< Cl I-I 


^ CO r-4 CO 00 O 


I CO rH OS Cl *0 *2^ 

' I I— < r— I «— ( • >00 • '7’ 


OS o 00 o o 

Cl CIO CfS o Cl 

CO I- r-t CO r-< 

O 

I'' t'- t! CO Cl 00 

tH CO O OS o -H 

in I'- -H CO rH 

lO «0 o 


. OS 

6 


I'-, rfi CO CO Cl 00 

CO r-i CO »0 CD *0 

I p-l r-t CM 


a 

.2 s 


• ■ N .§ 2 

42 a -a 2 2? £ 

^ § a a a 

O D § § g 

a a ;9 *9 

llslll 


a 

• 

W o'"* 
** cj d 
09 d 


« d3 

s a a 

a ip 

a ap 


d 


/PR § 

-(IH » 

S £ 2 

? ? ^ 
O O 
Pi CS| 0 } 


:S • a ■ E 

rd riC ih iH 

a s ^ M a 

^ CS 4-f 

S . d 


8 


1‘b j 
1 1 ^ 


I-* 


1 li 

Pt 


p .,1 — , 


o 

qp ^cj 


t> "O 


CD ^ 

d 


O ri^ . 

"S ti Lj 

_D O . 


d 

bO 

tC . 
e6 <5 

.2 ^ 
id os 
■"* 

Ptf 

D O 

PC P 

42 P 


o CO 


rO P 


ts 


o >> w 

ll I 

a fe- 

o O o 


d g 

D OS 


g.a“ 


; JD 


^•1': 

2 d o 

a I'S 

2^ d 

P .w 


c ® p 


O S 


r!' 

CO 

m 

I 

c 

■M 

C? P 


"i^-ai 

p § I <1 

p 8 * 


113 


10 appreciable unemployment. 



TABLE XVII 
Cuba (millions of pesos) 
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TABLE XVIII 

Czechoslovakia (billion korunas) 
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® Woytinski, Die Tatsachen und Zahlen Europas, Vienna, 19.30. 

^ Smntny, Siatistiky Obzor, vols. xii and xviii, estimates 90 billions for 1929 
and 50 billions for 1935. 

* Sources not otherwise indicated : To 1944, Stadnik, National Income and its [Table and Notes 

Division, 1946-48, Central Planning Office. contd. overleaf 
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TABLE XIX (contd.) Denmark 


TO S ^ 
CO CM •P 
»-H »— I i-H <M 


•-< CO t- t-- TO 
OO TO ri< lO 03 TO 
1 I 1 CO CO QO 


TO CO O O «2 
-"(ti o CO »o 
-rti CO -rh 

I-H I-H I— H cq 


CO Ir^ 03 TO TO 
t-H TO »0 TO rJH 03 
—4 , I CO ^ OO 


r- TO O O 2 l! 

22 ^ ?S 2 3 


O O 

TO CM -TO 

TO 03 ■ I— 

r-H 


TO 03 O 

O ■»+( ''sH JO 

lO CO ^ 

i-H p—l r-H CM ^ 


CO CO 03 TO 

TO 03 -TO t- 

CO TO - TO I— 

^ r-H r-H 


^ TO O O JO 

f— < )0 CO >0 

TO CO Th *'p 


CM 03 O O CO O 
TO TO IT- CM OO 

I I I CO CO 03 


TO O O O 

^ CM TO TO JO 
TO TO CO ^ 


»-H CM TO CO TO 
I-- TO TO CM —* 03 
I 1 I CO CO O 
III <M 


^ ^ _H C' ^ 
40 TO '»*< TO 

TO TO CO ‘P 


TO O '- 1 < TO TO 

O 03 TO CO C4 TO 

*— I I 1 CO CO ^ 

I I I CM 


^ <5 2 

§ssss 


^03 O 

04 TO ‘CM 

•—t Hfl ■ O 

TO TO CM 


OOCOO-rBi-^t- 
O OO TO 1-^ 'ehl 
r-H I 1 CO CO <M 


CM TO TO O 12 
CO CM OO TO ^ 

t- TO CO "TH ^P 

r-. ^ ^ <CM <£> 


o »0 — H t-* TO 

03 I,'- TO TO -H I- 
1 I I CO CO CM 
III CM 


O GO CO O O 

TO t- TO 52 
r-- TO ^ ^ ‘p 


CM 04 TO 04 TO 03 
TO 03 t- TO CO QO 
•-H , I CO CO CO 


GO 03 CM O °S 

O —t 03 TO 5g 
OO t- CO ■Tf^ ‘P 

r-H t-H r-H CM o 


g !=» 

M Ha Oh 

« 3 d S 

® o O •'-< 
o ^ 3 bo 

■§.§11 

-p» .2 . d 


S O G3 ® 

” i s s I 

■* S 8 8 • § - 

I S.-9 -S g “ g 

e 1 -3 -J -3 


ilSIl 


B g -a H a t-i 

f i I R I 

■g 1 *^ 'g 'g ^ 

M 3 « a (¥> 


ll 

ils^l 

I CU w pH 

i ’rt ^ 


118 



TABLE XTX {contd.) Denmark 


3 

S 

ooo»ft> Moat'COOQO 

• • • cDco^r^oO'O 

• • • CO •• ... i-hi-h <Ni>* 

» 

S 

t::ri53 osoqt-oo::;^ 

CS 05 '• ... O I'-lO 05l> o 

• • • »0 »C5 *• ... i-HrH COt-* *'<5 

r-*rH 

06 

tH 

corHJO t'-cot-ooo::}i 

• • • CO CO r-l ... rH COCO (M«0 QO 

• • • UO »0 •• ... 1C3 r-Hi—l cor"- 

rHr-l r.HrHr.H.-ltM^j 

no 

(MOO-cH r-HCOl'-r-HOO, 

OO t- <M .. ... 05 05 1- lOUO O 

• • * HftI 30 30 • • ... lO f— ( r-H CO 1"- . 

1 — Hi— 1 r-lf-Hr— I p— iCq^ 

2 

03 

L. 

f-iOOQO OS-rHl'-OsO'+i 

-H CO CO *• ... rH OOO OOO 

• • • 30 CO »0 •• ... CP OQp-H COCO 

1— li— 1 r-Hr— Ir— Ip— iCq^l 

■w j 

1920 

OO CO 05 (MUS ’'Hcq-rH CO THt- coo CO, 

CO CO O QOCO 05 30 CO I- r-l05 00 WO o' 

■tH ‘O 30 04. Cqr-H<M t- 04 r-H tHtH cdI 

-HP-H p-hI , P-,^pHr-l04^, 

1 

1 «M 

03 

rH 

1 

8 

r-l 

o o CO coo osf-Hi-i 05 cqwo -^o 20 

• • • 01 <M 05 CO-hH COOO'tH 05 crsco 05I0 

• • • O TH r-l| |_|(M lO ^ 

00 o O 0»0 OOOhh CO (NCq OOO o 

• • • 05 05 to ^ QOOO 00 i-HCO r-io 26 

• • • CO tH tH <M, |(MC0 tH C0<N p-HrH ^ 

,1 1 r-lr-lr-IrHlMO 

CO 

§ 

rH 

1 

cq '»H to cor- ^coco oo phoo oo zi 

• ♦ • O cO o 'tHrO i-hcOtH 05 C005 CO 30 O 

• • • rH to COi r-i<MCO 30 CO<M CqrH 

l-Hi—l l' 1 p-HpHr-Hi-H(N(^ 

03 

o rH O <MiO C3505QO rH OCq OO 

• • - CO CO O — h^H COCOrH 30 iOC<4 I0 3Q rj, 

• • • >0 CO rH Cq. iCNCO CO COCO CqrH ‘O' 

i-H i-H 1 ' ’ P-. rnr-H P-lCq <5 . 

30 

(M 

05 

rH 

rH 05 «q (MO OCDCO 05 OO 050 05 | 

• • * I-H r-i O Cqt- 30CD(M (M t-CO <3510 <Ml 

• • • CO t- 30 i-Hi iCMCO t- COCO (MrH 

hHi— H I* -Hi-Hi— H i— iCq^' 

1926 

O CO 05 CO 30 QOrHr- -H 05(M OO 

• • • CJO OO 00 OiO rHC3D(M <35 QOCO r-rO 

• ’ • ‘O CO rH lOqcO CO COCO (MrH 

1* ' PHr-lp-Hi-H(M^ 

1927 

O CO O i-HO <M30<» 1- 05t- (MO 

• • • CO CO OO I-HIO rococo CO OrH rorO •“* 

• • • »0 CO rH rH, .COCO CO rHCO MrH ‘C 

I-H P-H 1 ' ‘ -H r-HPH P-H(M ^ 


SRlI flflp ■§§■■§■ 

1 .. a -a „ ^ § -9 g ® . i ^ 8 1 =^ 

- » -1 1-^ I § I'll 

« “..S-SgilSS N •* ‘Sg'S 

8 § ftp 1 o aj.Sj p. g<||ag'g-|l 


119 


[contd. oterleaf 



icome at factor cost 
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TABLE XXI 
France (billions of francs) 
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TABLE XXI {conid.) Feaxce 


to c?! ^ 


^ IS g 
^ 
CO cr> 


^ t— O 

»— ( r— I CO O 


1-H CO 
>P 05 — ' 
CO CO 


“P "P Sg S fc 

CSI Ol cq t*^ <o 
»—>•—< CO CO 


CO CO CO I— 
f-H —H CO O' 


I— < CO CO 

•4< 


. . OI to «» 

CO CO I'— ^ 

f— ( I-H CO O 


CO QO 0> ^ 

\ V o» >o 99 

CO t>- O 


.» A j:? 12 S 

« CO o 


"P '? s s s I 

■rt< Th ^ O 


=P S 

»o to ^;,i^ ^ ^ 
CO o 


QO 05 


S S ^ ^ ' 

CO «0 lO r— I 


= •§ i: 
i|i 

ta-S'S 

Sj 

o a> 00 

& B B 

o o o 
o o o 

.B -S .B 

s $ s 

Ph p 5 


<p S ^ 

I H § 

o ••* n:3 

‘ S « S 

; ’^ g ^ 

1 ^ ag 

Jz; pt 5 


I? 

2 E 

CL, « 

03 5 c6 
t O O CL> 


125 



126 


THE CONDITIONS OF ECONOMIC PROGRESS ohap. 


NOTES FOR TABLE XXI 

* Annual figures of national income from 1920 to 1938, inclusive, were prepared 
by M. Dug6 do Bernonville and published in the May- June issue of the Revue 
d'Economie Politique in 1935 and subsequent years. From 1946 onwards ofiicial 
estimates have been supplied to United Nations and published by them in National 
Income Statistics 1938 to 1948 and in their Monthly Bulletin, But United NaJbions 
also publishes in Natiorial Income Statistics the results of a study by MM. Froment 
and Oavanior (Revue d Economic Politique^ September-October 1948) showing a 
national income figure for 1938 nearly 35 per cent above that of M, Duge de Bernon- 
ville. In Revue d Economic Politique, September-October 1947, the same auttiors 
also give an estimate for 1929, raised above M. I)ug6 do Bornonvillo’s by a sim'fiar 
proportion. But in National Income Statistics M. Duge de Bernonville’s figures 
are given (p. 230) unchanged up to the mid- ’thirties, followed by a rather violoht 
adjustment to the higher figure for 1938. 



National Income 
(extrapolated 
backwards 
from 1913 
figure at 

1-8 % p.a. rate 
of growth), 
frs. md. 

Sauvy-March 
Series * 

Prices 1900 Base, 
adjusted by 
Portzainparc- 
Fromeut Series 
to give Average 
for Decade 
centred on Year 
indicated 

Beal 

1 Income 

at 1900 
Prices, 
frs. md. 

1913 

36*1 


109 t 

* 33*1 

1910 


104 



1900 

28*7 

100 

102 

28*1 

1890 

24*0 

103 

105 

22*9 

1880 

20*1 

HO 

112 

17*95 

1870 

16*85 

103 

105 

16*05 

1860 

14-1 

95i 

96 

14*7 

1850 

11-8 

85A 

85 

13*9 

1840 

10*0 

84i 

85 

11*75 

1830 

8*3 

83i 

86 

9*65 

1820 

6*95 

80 

78 

8*9 

1810 

5-8 

74 

75 

7*75 


* The figure for 1930 is 580 in this series, which gives us a link with post-1913 data. 

t Single year. 

The Froment- Gavanier results were extensively criticised by Professor Perroux 
in his book Le Revenu national, and no ofiective reply to these criticisms has 
appeared, it is probably true that M. Duge de Bernonville made inadequate 
allow'ance for evasion of income tax. An independent Betimat^ of the net income 
of agriculture by M. Klatzmann (Etudes et Oonjoncture, December 1947) would 
indicate about 60 milliard francs in 1938 or 51 milliard in 1932 if we allow for the 
lower prices in the earlier year (the volume of production in the two years having 
been about the same). M. Dug6 de Bernonville’s figure for 1932 needs to be raised 
by about 20 per cent to agree with M. Klatzmann’s estimate. In the main table, 
M. Duge do B^rnonville’s figures are raised by 10 per cent throughout. For 1938 
is taken the mean of his figure so raised and the Froment-Gavanier figure. 

The post-war definition excludes National Debt interest. The pre-war estimate 
is obtained by adding 10 per cent to M. Dug6 de Bernonville’s figures before 
deducting such interest. 

^ Up to 1938, based on 1929 purchasing power of the franc of 0*0495 I.U. 

« Manufactures predominate in France’s exports, and food and raw materials 
in her imports, almost to the same extent as in Britain. Likewise, her prices have 
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probably been somewhat out of accord with world prices for a considerable period. 
As with Britain, therefore (see Review of Economic Progress, July- August 1951), 
the base for revaluation of imports and exports is taken as 1913. $1 worth of 

manufactured goods (i.e. French exports) in that year is equated to 1*254' I.U. of 
food, and raw materials to 1*208 I.U, 

^ Occupied population is defined throughout so as to exclude females engaged 
in agriculture. This is in accordance with the definition of labour force used in 
international comparisons of agricultural productivity. It is necessary in any case, 
because of the erratic jumps shown by the figures owing to changes in administrative 
procedure by the French Census Authorities. For the earlier years are used 
Professor Simiand’s interpretations in Le Salaire. The figure for 1946 includes 
half a million prisoners of war ; it is assumed that these were all repatriated by 
the end of 1947. The labour force in May 1951 (excluding women engaged in 
agriculture) can be estimated at 17*44 millions from data published in Bulletin de 
la JStatistique (Undrale in October 1951. 

• Fairly precise figures of unemployment are obtained in Census years. At 
each Census from 1896 to 1921 the figure was in the neighbourhood of IJ per cent 
of the labour force. For 1926 (a year of extreme inflation) the figure fell to 0*8 
per cent, and for 1 931 stood at 453.000, or 2J per cent of the labour force. It is 
assumed that unenufloyment was 1 per cent of the labour force for the period 
1922--26 and 1^ per cent for all other years up to 1930. In 1931 registered unem- 
ployment was only 56,000 while the Census showed 453,000. In 1936 registered 
unemployment was 431,000 while the Census showed 864,000. For each year from 
1931 to 1938 inclusive it is assumed that the actual number of unemployed exceeded 
the registered num her by 400,000. Unemployment was estimated by the Statistique 
G^neralo at 140,000 in May 1951, and is assumed to have been at about this level 
since 1946. 

f A review of changes in French working hours from 1848 was prepared by a 
writer in Economic Journal, 1913. This shows hours falling from 12 per day in 
1848 to 11 in 1900, and to 10 hours in some trades from 1904 onwards. Jeans in 
England's Bujmemney, published in 1885, gave 66 hours as the average working 
week of French industrial establishments at the time. 


AVERAaE Houiis PER DaY calculated * PROM 
Returns op “ Conseils de Prud’hommes *’ 


Year 

Males 

Females 

Males 

Females 

1896 

9*5 

10*0 

10*4 

10*2 

1901 

9*77 

10*5 

10*3 

10-3 

1906 

9*5 

10*55 

9*95 

9*94 

1911 

9*75 

11*75 

10*05 

9*95 

1916 

10*6 

13*2 

9*76 

9*47 

1921 

8*65 

9*92 

8*21 

8*06 

1924 

8*47 


8*41 

8*22 

1925 

8*65 

. . 

8*35 

8*10 

1926 

8*75 


8*38 

8*20 

1927 

9*05 


8*28 

8*32 

1928 

8*75 


8*25 

8*15 

1929 

8*74 


8*21 

8*11 

1930 

8*75 

. . 

8*24 

8*19 


♦ By comparing daily and hourly wage quotations. 
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In a report of tho Commia^iariat General du Plan, dated 15th March 1950, 
Professor Fourastie gives average annual hours on the railways at 3876 in 1890 
and 3747 in 1900, falling to 2000 in 1937. 

In addition we have a study by M. Magron (Commissariat General du Plan, 
September 1948), showing average hours in manufacture since 1913. As paid 
holidays commenced in 1936 ho makes an appropriate reduction (now 7*2 per cent). 
No deductions are made for sickness or absenteeism, the combined effect of which 
ho estimates at 7 per cent (surely a very high figure unless absenteeism is defined 
in an unusual manner ; 3 per cent should suffice abundantly to allows for sickness). 

As ho has already allowed for paid holidays (which did not exist before li936), 
we should multiply his daily figures by 313 to get average annual hours. ' 

According to tho Bulletin de la Slatislique QSnerale for October 1951, the average 
working week (excluding agriculture) in May 1951 was 44*6 hours ex(iluding 
sickness, absenteeism and holidays ; or 45*8 hours if agriculture is included. In 
order to re-includo men absent through illness and absenteeism and such holidays 
as are taken in May, wo should add about 2 hours to these figui’cs. To convert 
weekly figures to annual we should multiply by 48*5 (to allow' for paid liolidays). 
This gives us a general average of 2320 hours per annum for 1951, or about 100 
less if agriculture be excluded. A difference of abtmt 100 hours per year between 
tho totals inclusive and exclusive of agriculture is also obtained for the 1920s 
when agricultural hours per Aveek Avere 50 for labourers and 75 for stockmen 
(Aug6-Larib6, International Labour Review^ vol. 25). M. Magron’s figures are there- 
fore raised throughout by 100 hours per annum.* 

^ For the pre-1913 period we liave an extraordinary number ajid diversity of 
estimates of hYench national income or product. Those have now for tho first 
time been subjected to a careful and critical scrutiny by the Institnt de Science 
^Iconomique Appliqueo (Paris). A first drafl of these iiuiuirics was jjresonted at 
tho Royaumont Conference (August 1951) of tho International Asscxdation for 
Research in Incotno and Wealth. 

Tho authors of tho preliminary study show' that a number of estimat(‘s arc 
mere duplications or nvslatements, and that those of original validity are c-ompihMl 
on widely varying bases. HoAvcver, by a crude, but ingenious, statistical toelini(iu(‘ 
they allow for varying definitions, and extract from the data the maximum 
information on the general trend throxigh tho nimdeenth century. A ])rovisional 
conclusion is that, from 1780 up to 1913, there was a more or less steady rate of 
increase of 1*8 per cent per annum in the money value of French national income. 

Available data are not sufficiently precise to give mor(i reliable figures or to 
give rates for different periods. This Avould require careful research tln’ougb a 
great mass of records whose real contents are as yet unknown. 

In the paper referred to M. Guilbaud quotes a jjrico series prepared by March 
(Salaires et cout de V existence d diverses 4paqms jusqu'en WIO, Paris 1911, p. 105). 
This series is made more valuable through Frofessor Sauvy’s having brought it nj) 
to date in Richesse et populuiion. In linking tliis series To 1930, Professor 8auvy 
takes account of the comparatively Ioav relative prices, in 1930, of motor ears and 
other new commodities, thus giving a somewdiat more favourable picture of real 
income in recent years than would be obtained by use of the official index numbers. 
M. Guilbaud quotes another series of prices with a broadly similar trend to March’s 
(Portzamparc and Froment, Institut de Conjoncture, Ltude sp^xvialcy No. 1) giving 
the data for eac^i single year, and therefore gives rather more satisfactory decadal 
estimates of prices. The 8auvy- March series is used to link prices to 1930. 

* Based on 9*9 billion I.XJ. in 1913. 

♦ Except for ] 913. for which year M. Magron give.H 2080 hours exclusive of agriculture. 
It will be seen that a somewhat higher estimate is preferred. 

t The preliminary study was completed by Mm. Albert Guilbaud, Mallssen and Mayer, 
and was published in Income and Wealth (Series II), Bowes and Bowes Cambridge. 
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* As given by White in TM Freyich Internatiomil Accounts and Simiand in 
Le Salaire, voL iii, p. 97. 

^ Figures as given raised by 900 million francs to allow for undervaluation of 
exports (see White, The French International Accounts). 

* Real income loss income from foreign investments. Not suiiicient data to 
allow for changes in terms of trade. 
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NOTES FOR TABLE XXTI 

® Present territory of West German Federal Republic. 

^ Annual rate for second half-year. 

® Professor Donnor estimates that real national income per head in 1946 had 
fallen to 58 per cent of its 1936 level. 

From trend of real volume of gross product, as published in V ierteljahrshefte 
zur W irtschaftsforschung for the first quarter of each year. 

* Deduced from 1950 by ofUcial figures of trend of real income at 1936 prices. 

f Except for the figures for the last few years for Western Germany, this line 
gives the oliicially estimated figures, which are at market prices, but on the definition 
then used regarding public finance. The exclusion from national income of the 
value of a number of j)ublic services must bo rectified for purposes of internatignal 
('omparisoTi. For the years 1929-40 this has been undertaken by Professor A. J. 
Brown {BulleUn of International NewSf 28th June 1941). For 1913 and 1925-28 
similar calculations can be made, which check with Professor Brown’s results for 
1929. (From national income as published, deduct In Privateinkommen nicht 
cnthaltene iSteuern, deduct proceeds of income taxes, and also deduct National 
Debt iiitoro.sl. : then add back the whole proceeds of Steuern und Zollo, plus any 
net excess of expenditure over revenue.) For years prior to 1913 adjustment is 
made proportionately to that of 1913. This gives us a series of national income at 
market prices (not at factor cost), internationally comparable. (For 1939 and 
subseciuent y(‘,ars import surplus, and tribute receipts expended abroad, are 
excluded.) The corrected figure is given in the line below. Those figures exclude 
National Debt interest. 

^ Including from the date of annexation, Austria, Sudotenland and Memel, 
but not other annexed territories. Not including tribute from occupied countries, 
or black market incomes. 

* Based on 1929. Before 1913, wholesale prices indexes. Between 1913 and 
1935 it is calculated from wholesale and retail iirico indices, using as weights the 
estimated values of consumption shown in the Wirtschaftsrechnung of 1927-28, 
and of invest.mcnt from the Institut fur Konjuukturforschung estimates of the 
total of net investment in Germany at tho same date. The ordinary cost-of-living 
index number would provide a fairly good approximation, but it does not cover 
investment goods, and being an index representative of working-class consumption, 
gives too high a weight to food and rent at the expense of other consumption goods. 
Investment goods are represented by building costs and by the wholesale-jjrico 
index numbers of industrial and agricultural equipment. 


(Base 1925-34'^ 100) 



Weights 

1913 

1928 

1935 

Consumption goods : 

Food .... 

36 

72-6 

IIM 

87-5 

Rent .... 

10 

86-9 

109‘0 

105-2 

Clothing .... 

13 

68*1 

116-0 

76-8 

Fuel ..... 

4 

75-0 

102-2 

94-5 

Others .... 

26 

62*4 

106-0 

97-6 

Investment goods : 

Building .... 

5 

C3'6 

114-4 

83-8 

1 Agricultural equipment 

1 

77-6 

108-2 

86*2 

Industrial equipment . 

i 

5 

77*6 

105*9 

88*1 

1 

; Total . 

100 

70»7 

109-6 

90-6 
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Not only since 1939 but from 1934 onwards, Government expenditure repre- 
sented a large proportion of national income. Government expendii.uro above 
normal is separately revalued to I.U. on the basis of estimated sterling equivalents 
of the purchasing power of the reichsmark in military expenditure, published by 
Professor A. J. Brown in Bulletin of International News, 

In the Bulletin for 9th March 1940 he estimated the purchasing power of the 
reichsmark in military expenditure in 1937 at of the £ or 0'402 I.U. (Mr. Balogh, 
in International Affairs^ March 1939, estimated this equivalent at -5^' for 1938.) 
Professor Brown in his book Applied Economics gives the 1938 reichsmark a pur- 
chasing power of 15*1 to the £ or 0*358 I.U. over consumption goods and services, 
13*5 to the £ or 0*400 I.U. over Government services and investment goods. By 
1942 (Bulletin^ 5th February 1944) Professor Brown estimated that its purchasing 
power was yx of that of the current £, or 0*381 I.U. In Applied Economics Professor 
Brown gave the 1944 reichsmark a purchasing power of 9*6 to the £ or 0*386 I.U. 
Professor Brown’s figures are taken as a base and coefticients for other years 
between 1936 and 1944 calculated from the ratio between real and money product 
in the U.S.S.B.S. survey. 

Revaluing the 1929 purchasing i)ower of the reichsmark to 1938 by means of 
index numbers makes it only 0*297 I.U. The difference between this and Professor 
Brown’s figure of 0*358 I.U. for its purchasing power over consumption goods is 
apportioned evenly over the period 1929-38. 

Military expenditure ^ up to 1938 is from Otto Nathan (National Bureau of 
Economic Research, Occasional Paper 20), From 1939 onwards changes in both 
military and non-military production, in real terms, are as given in The Effects of 
Strategic Bombing. The 1939 base figui*e for military expenditure is Government 
expenditure from the above source, less non-military expenditure as estimated by 
Professor Brown {Bulletin^ 26th June 1941). The })ase figiire for non -military 
production is obtained on the assumption that 14*5 milliard reichsmarks of the 
1939 gross capital formation represented necessary repairs and replacements. The 
entries after 1935 refer to consumable goods and services only. 

^ Including the following estimates for governmental expenditure and net 
investment. 



1936 

1937 

1938 

1939 

1940 

1941 

1942 , 

1943 

1944 

Billion marks 

BiUion I.U. 

27 

10*8 

32 

I 12*8 

38 

15*2 

43 

16*8 

49 

19*1 

59 

22*7 

69 

20*6 

74 

28*5 

80 

30*8 


^ Reparations payments as well as interest and dividends taken into account. 

** Since 1948, official statistics of numbers employed, plus 3 millions for employers 
and independent workers. Labour force, excluding agricultural employment of 
German women but including all foreign female labour and armed forces for 
1939 and subsequent years, from The Effects of Strategic Bombing on the German 
War Economy, pp. 203 and 207. These data refer to Altreich, Austria, Sudetenland 
and Memel, but not to territory subsequently incorporated, and refer to Jlst May 
of each year.® 1925-38, contributors to social insurance, plus an allowance of 

^ The Institut fiir Wirtscliafisforschung In Die dmUche Wirtscimfl zwei Jahre nach dem 
Zusammenbruch (post-war) estimates military expenditure as follows (Em. md.) : 1933-34 
1*9, 1934-35 1-9, 1935-36 4 0. 1936-37 6-8. 1937-38 8-2, 1938-39 18 4. 

* The following informatibii is of interest : 

1039 1940 1941 1942 1943 

]'4 5*6 7 2 8-6 9-6 0-1 

0-3 1*2 30 4*2 6-3 7 1 

0-1 0'2 0-8 1*7 38 


Included In numbers in work : 

Active strength of Forces, millions 
Foreign labour and prisoners of war, 
millions . ... 

Not included in numbers in work : 
Cumulative losses of Forces, millions 
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2*5 millions for public officials and other exempt workers and employers and 
independent and family workers as shown by the Census (6*7 millions in 1925, 
6-9 in 1933, 6*3 in 1939, excluding women in agriculture). 

* Average hours per day worked by industrial workers since 1928 are shown 
in the official StMistical Year Book. For 1925 ^27 estimates must be made on the 
basis of Trade Union figures of the proportion in short-time work. 

Hours of labour from 1937 onwards from Statistisches Keichsamt, quoted in 
The Effects of Strategic Bombing on the German War Economy^ p. 216. These are 
on a weekly basis. 

Regarding hours about 1913, the following information has been summarised 
from Abstract of l^oreign Labour Htatisl.ics (Board of Trade) : 


Coal mines : 

Underground 
Surface 
Other mines : 
Underground 
Surface 
Railwaymen 
Building 

Glass .... 
MisceUanoous 
Woodwork . 

Assumed general average 


Average Hours per Hay 


8-4 

11-0 

8- 7 
11-6 

9- 0 
9-8 
9*6 
9*8 
9*6 
9*65 


In 1885, according to Jeans’s Emjland's Supremacy, hours wore 66 per week or 
11 per day. 

Versailles frontiers. 

" Contemporary frontiers. 

^ From 1891, Roichsamt estimates. Earlier years, Dr. Jostock, I.A.R.I.W. 
Conference 195]. 

Extrapolated back from 1913 by Dr. Jostock’s series of real income at 1928 
prices. 

0 Assuming that the effect on net income of changes in terms of trade moved 
in proportion to the corresponding British figures, and that not external income rose 
linearly to its 1913 level from zero in 1875. 

^ Interpolated from Census data, excluding women engaged in agriculture. 

• Trade Union unemployment re weigh tK)d to allow for the overweighting of 
engineering, and multiplied by a factor of 0*633 to allow for rural population and 
employers and independent workers. 
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NOTES FOR TABLE XXITT 

® Figures of income at fact^or cost and market prices include all Ireland up to 
1919, Northern Ireland subsequently. Exclusion of Ireland is effected at the time 
when “ imputation ” for farm products is being made. 

* Exclusion of Ireland is effected in this line. 

® The official White Paper only gives gross income. Depreciation allowances, 
which had been rising at the rate of some £100 millions per annum, showed in 
1962, owing to an administrative charge, a fall of £80 millions on 1951. The 
published figure of depreciation is therefore raised (provisionally) by £200 millions. 

In his article in Economic Journal, March 1948, Mr. A. R. Prest provided a 
patient and brilliant solution of a problem which had hitherto made it impossible 
to compute nineteenth -century British national income by individual years — 
namely, the income-tax law of “ averaging ” profits. Mr. Prest successfully 
“ unscrambled ” these averages to get good estimates of trading profits in indi- 
vidual years, from 1870 to 1914. He carried his estimate forward for 1919 on 
some approximate figures calculated by Professor A. J. Brown from bank clearings. 
{Oxford Economic Papers, No. 3, 1940.) 

The main table uses some estimates by Mr. Richard Stone for the years 1920-24. 
From 1929 to 1937 we use data based on estimates published in Economic Journal, 
September 1938 ; for 1925-28 figures published in National Income and Outlay 
linked to the latter series on 1929. From 1938 onwards are used figures as published 
in succeeding White Papers. 

* Conversion from factor cost to market prices was made in the White Papers 
and in the 1925-37 series mentioned above. For 1924 and earlier years, the 
conversion is made by adding to factor cost national income the proceeds of 
customs, excise, stamp taxes other than death duties, and Local Authority rates 
and water charges. 

^ A new series is started in 1946. Previous data based on 1938 or 1929. The 
pre-1913 data are all revalued on 1913 ijriccs and a link between 1913 and 1929 
is therefore necessary. For this purpose a link between 1913 and 1924 is first 
prepared using data originally published in National Income and Outlay, p. 236, 
but excluding exports and imports, as we wish to measure the internal purchasing 
power of the £. l^rices in 1924 wore 7 per cent higher than in 1929. 

Up to 1929, indexes are constructed giving a weight of 0*75 to retail prices, O'l to 
services, 0*075 to building, and 0*075 to engineering. These arc on a 1913 base up 
to 1919, and a 1929 base from 1920 to 1929. For retail prices Professor Bowley’s 
series, given in Wages and Income in the U.K, since I860, is used up to 1914. For 
the 1870s he gives only quinquennial data which have to be interpolated. From 
1914 to 1929 Ministry of Labour data are used. 

The price of services is assumed to fluctuate with wage-rates. 

Building and engineering prices since 1920 are from the London and Cambridge 
Economic Service Special Memorandum of 1934, Investment in Fixed Capital. 
For earlier years are taken the series of building costs (pp. 288-9), and pig-iron 
prices (pp. 278-9) given in G. T. Jones’s Increasing Peturna. For pig-iron Jones’s 
figures only go back to 1^883 and are carried back to 1870 by Board of Trade indexes. 

No price index jieed be calculated for the years 1930-37 because a separate 
estimate of real income is jwepared in the article referred to in Economic Journal 
of September 1938. 
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Calculation of Pbice Index for 1924 on 1913 Base 




1913 


1924 1 


1913 

Output 

1924 

Output 


Output, 

at 1924 

Output, 

at 1913 ' 


£ million 

Prices, 

£ million 

Prices, ; 



£ million 


£ million | 

Pood 

900 

1530 

1300 

764 

Rent and rates .... 

240 

352 

300 

204 i 

Clothing ..... 

180 

40.5 

355 

158 i 

Fuel 

120 

223 

200 

108 ' 

Sundries ..... 

200 

360 

480 

267 

Drink and tobacco 

200 

500* 

420 

168 

Services (excluding distribution) 

400 

760 

600 

316 

Iron and steel .... 

150 

214 

275 

192 

Shipping ..... 

85 

111 

140 

107 

Building ..... 

150 

330 

300 

136 

Total 

2625 

4785 

4370 

2420 : 

. t 

1924 prices on 1913 base . 




1*822 

1913 prices on 1924 base . 




0*553 

Prices in 1924 on 1913 base (geometric mean) 



1*815 

Prices in 1929 on 1913 base 


, , 


1*697 

Valueof 1913£inI.U. . 

. 



8*94 

Figures from Cohepn Report 






1913 

1923 

Low-quality tobacco, oz. . 



3id. 

9d. 

Whisky, 20-30 U.P., bottle 



4b. 

128. 6d. ■ 

Beer, quality commonly sold, pint 



24d. 

6d. 

Port, bottle 



28. 3d. 

48. 6d. . 

Claret, bottle 



iH. 6d. 

.3s. 

Champagne, bottle (non- vintage) 



48. 6d. 

9s. i 


Deduced from 1950 by means of the following data from National Income 
and Expenditure. 1946-62 : 


Consumption, 

Cross Investment 
and Public Authority 
Expenditure 

1946 

1947 

1948 

1949 

1960 

1951 

'! 

1952 

At current market 
prices 

10,203 

11,054 

11,685 

12,314 

12,784 

14,867 

16,324 

At 1948 market 

1 prices 

11,772 

j 11,810 

11,685 

11,982 

12,008 

12,680 

12,328 1 

1 Ratio . 

0*867 

0*936 

1*000 

1*028 

1*066 

1*172 

1*243 


< For the M^ar years an approximate revaluation was made, using as principal 
components the revaluations of consumption made in the White Papers, and a series 
estimating the real value of munitions production. The base lor this latter series 
was 1943, using data given in The Impact of the War on CivilianConsun\pti(m> which 
compares the real volume of munitions production in U.S.A., Canada and Britain, 
British n^unitions production in that year can be estimated at one-quarter of 
that of the U.S.A., or $14 billions at current prices. This is equated to 9 billion 
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I.U. or £2150 millions.^ The remainder of war-time national income (govern- 
mental expenditure other than muiiiiions expenditure, and sucli internal investment 
and invisible exports as continued) is revalued on the basis of consumption prices. 

^ For 1946-48, an alternative revaluation ai/ 1938 pric'cs can bo made. Tliis 
method shows not real income in 1948 to have been nearly 10 per cent higher than 



£ million at Current Prices 

£ million at 1938 Prices 


1938 

1940 

1947 

1948 

1930 

1947 

1948 

Personal consump- 
tion expenditure * 

4,335 

6,88(i 

7,622 

8,204 

4,372 

4,512 

4,514 

, Gross capital for- 
mation : t 

1 Buildings and 

works . 

590 

865 

1,030 

1,165 

405 

430 

455 

1 Other fixed assets 

230 

535 

665 

755 

298 

35.! 

345 

1 Stocks and work 
in progress 

25 

-165 

140 

200 

-96 

71 

93 

Sum of above 

5,180 

8,121 

9,457 

10,324 

4,979 

5,369 

5,407 

1 Whole gross income 
! at market price t 

5,841 

10,208 

10,989 

12,124 

6,257 

6,239 

6,351 ' 

i Stock of fixed capi- 
i tal at beghming 
^ of year 

11,000 




10,000 

10,287 

! 

* i 

10,642 

j Dopreciafjon 

457 




416 

428 

443 ; 

1 Net income at mar 
j ket price . 

5,384 




5,841 

5,811 

i 

5,908 

! Real income liill. 

' I.U. (linked on 
, 1948) 

28-05 




30*50 

30-30 

30-80 


* Cmd. 8203, Tables 3 6 and 1C. the latter linked to 1{)3.S through 3 IMS Ironi data in Table 18. 
t Cmd. 8203, 1’ablc 30 (1938 from Cmd. 7933, Table 19), and Prol’essor llama. Royal 

Economic Society Meimrandam, iSIo. lOt. llevaluations to 1938 iiricus : 

(i) Increase in stocks, by moans ol pneral Mdielcsalc price, iiid(‘x. 

(U) Fixed capital other than buildiuub and works, by means of weit^hted index of export 
prices Classes III 0-(i inclusive. 

(iii) Building and Avorks, as follows. The Ministry of Health’s Beport on The Coat of House 
Building (1948) showed that between 1938 and 1917 costs rosci 2 -l-fold, whether for a 
3938 or for a 1947 tyi)e house. Otfier years are linked to 1947 by an index giving two- 
thirds weight to building-material prices and one-third weight to eftmienvy wages in building. 
Changes in efficiency are interpolated from tlie (hrdwood Report which shoM's that the 
number of inaii-hours required for a given structure was l'4r> times the 1938 level in 


1947 and 3 '2(i times in 1949. 

1940 

1947 

1048 

1949 

1950 i 

1 

Building- material prices, 1938 base 

Average earnings in building and con- 

1071 

1-950 

2-104 

2-158 

2-218 ! 

tracting, s. per week 

l()H-7 i 

114 3 

129-2 

1 36-0 

142-5 ' 

Do., at 1947 efficiency 

Combined index on lO^i? base, converted 

108-7 

] 11 3 

120-1 

117-4 

110-3 ' 

to 1938 base by factor . 

213 

2-4 

2-60 

2-59 

2-03 1 


X Natimwl income ami depreciation after deducHon of si orb uppreriution (Cmd. 8203, ’fabler 0), 
plus “ Indirect Taxes less Subsidies ” (Cmd. 8203, Table 28). ’fhere is no satlsfaetory direert 
means of revaluing the eurreiit expenditure of Public Autliorities and net invisible exports, 
and these components are therefore revalued on the sum t>l tlie revaluations of the other 
components. 

^ A, J. Brown, in Bulletin of International News, 25th December 1943, estimates 

that at that date the £ would purchase as much munitions us 
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in 1938, not slightly lower, as shown in tho main table. Some may prefer to accept 
this result : but if they do so, they impugn either the O.E.E.C. valuation of the 
purchasing power of the £ in 1950, or tho earlier valuation used for 1938. 

Mr. C. F. Carter (London and Cambridge Economic Service, August 1951) 
constructed an index number of real national product, on a 1948 base, which he 
carried back to 1937 for which year he shows a real product 10-15 per cent below 
that of 1948, not ai)proximately the same, as in the main table. However, his 
index number had an upward bias. It shows 1950 at 109 on the 1948 base, whereas 
the series now used shows only 106. If we discount bias at this rate back to 1937, 
we raise the 1937 result back to approximate equality with that for 1948. 

In a })oriod of rapidly rising prices financial allowances for depreciation are 
bound to be below true re])lacement costs, and net income is therefore over-stated. 
Special initial allowances for depreciation to some extent counteract this tendency, 
but in an approximate and uncertain way. The situation is best met by revaluing 
gross product (for the years up to 1938 net products have been used), and deducting 
from the result an estimate of tho real burden of depreciation. The real burden 
of depreciation may bo assumed to change proportionately to the real volume of 
tho stock of fixed caintal. This is not easy to estimate. The British Government 
submissions in the negotiations of tho 1945 loan from tho LJ.S.^ estimate physical 
destruction on land at £860 millions at 1938 costs. Losses of shipping, including 
cargoes, and net internal dis-investment apart from physical destruction, were 
put at £700 millions and £900 millions respectively at 1945 piriecs. Mr. P. S. Brown 
{American Economic lieview, September 1946), commenting on these estimates, 
points out that a considerable amount of the shipping losses were replaced during 
the course of the war, and that a large but uncertain proportion of war-time 
structures and stores wo\dd have some peace-time use. Tho available data make 
it very hard to estimate how mucli of tho net internal de-cumulation during the 
war represented reduction of stocks, and how much represented failure to maintain 
or replace fixed capital. Excluding all stocks, consumers’ capital, such as cars and 
furniture, and certain public assets such as roads and military equipment, the 
best estimate which can bo made at present makes tho value of fixed capital 
(including houses) £11,000 millions in 1938 and at £10,000 millions, at 1938 prices, 
at tho beginning of 1946. These figures are used in tho table ; for succeeding years 
additions arc made from the current real not value of output of capital goods. 

* Of the figures for the years 1946-52, only 1950 is obtained from real income, 
exports, imports, etc., given above. With this as base, all the other years are 
deduced from the index of real gross expenditure in National Income and Expendi- 
ture 1946-52 f p. viii. Economic /Survey for 1954 shows that gross product, at 1952 
factor prices, was in 1953 £500 millions, or 3*7 per cent above 1952. 

* “ Working poj)ulation ” is now defined as persons “who work for pay or 
gain or register themselves as available for such work ” (including the Armed 
Forces). 

For tho early years Census data are used. A series on a comparable basis 
throughout is piiblished in tho Biatisiicxil Abstract for the U.K., 81st No., p. xv. 
For 1938 is used Professor Barna’s estimate (Royal Economic Society Memorandum 
No, 104)f with the exclusion of Northern Ireland. 

Comprehensive annual figures of working population have been published 
since 1948. For the years 1938 to 1947 the official series omitted people over 
pensionable age, and domestic servants. Tho 1938 to 1947 figures need to bo 
raised on this account ; the correction is highly conjectural. Wo know the number 
of employed pensioners rose, and of domestic servants fell during these years, but 
the orders of magnitude aro very difficult to estimate. 

For all other years linear interpolations used except for the period 1914-20. 
Here again we have to estimate the order of magnitude of the additional numbers 
* See Economist^ 15th December 1945. 


L 
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brought into the working poi^ulation, but it appears that it was very much less 
than in the Second World War. 

^ For unemployment the official records are used without alteration back to 
1922. For 1921 and earlier years, the Trade Union unemployment percentages 
are used. As is well known, this series overweights the engineering and metal 
trades, which are subject to greater fluctuation than industry in general. The 
series is first re-weighted to give those trades their appropriate weight of approxi- 
mately one-quarter. This corrected series is then multiplied by a factor of 0*63 
and applied to the whole working population. This coefficient is estimated from 
the years 1922-26, for which we have an overlap of the Trade Union series and the 
full official unemployment records. A result of this order of magnitude is to be 
expected; there is generally little or no unemployment among employers and 
working proprietors, salaried workers, agricultural workers, and certain other 
large groups of manual workers, including railwaymeii and Government employees. 

Up to 1920, estimates of average hours are from the unweighted average of 
textile, building, mining and engineering hours given by Professor Bowloy, and 
agricultural hours given by Professor Ashby.^ This agrees closely with a general 
estimate of 55 hours for 1886 given by Sir Robert Gillen (who contrasted it favour- 
ably with the average of 66 hours which ho estimated to have prevailed fifty 
years earlier). Official inquiries into hours in industry are available for each year 
since 1938, 1935, 1931 and 1924. Interpolation is uncertain ; some measure of 
short time prevailed in depression j^ears. But even in 1931, averaged over all 
workers, this only amounted to 1*6 hours. 

® International trade plays such a large part in the British economy that it is 
deemed desirable, for every year from 1870 onwards, to revalue imports and 
exports separately from the rest of national income. From the money value of 
national income wo deduct exports (f.o.b.) and then add value of imports (c.i.f.). 
This gives us the money value of international consumption and investment. By 
use of appropriate indices of the internal purchasing power of the £ we exj)re8s 
this internal consumption and investment in I.U. Wo then add back the I.U. 
value of exports and deduct the I.U, value of imports. In this way wo get a genuine 
measure of British productivity, which is quite unaffected by changes in the 
terms of trade, however violent. Any other method of measurement is liable to 
some distortion by changes in the terras of trade. 

We are fortunate in having a long-period series of import and export revaluations 
prepared by Dr. Schloto, EntwicMung und 8trukturwandlvnge7i des cnglischcn 
Aussenhandels von 1700 bis zur Gegenwart. On p. 134 ho gives revaluations, at 
1913 prices, of the quantity of imports and exports from 1870 to 1933 (actually 
his data go back to 1694). By applying the factors quoted above we can convert 
all his results to I.U. 

To carry his series on to 1938 use is made of a table prepared in League of 
Nations Review of World Trade, 1938, p. 79. This table links together diverse 
British official calculations on the volume of imports and exports originally prepared 
in shorter series. The League of Nations series is linked to Dr. Schlote on 1932-33 
on imports, and on the median of the years 1923-33 for exports. 

Both Dr. Schlote and the League of Nations figures refer to “ General Trade ”, 
i.e. re-exports are included with both exports and imports. For 1939 and subsequent 
years re-exports are excluded on both sides. As we are mainly concerned with the 
difference between volumes of imports and exports, this will not appreciably 
affect our results. But it makes a small break in the continuity of the import and 
export series in 1939. 

For 1939 and subsequent years are used the new British Official Series calcu- 
lating volumes of imports and exports, linked in the first instance on 1938. The 


' Proceedings of the Royal Institute, 1942. 
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basis of weighting was later changed to prices of 1947, which latter basis has been 
used for 1947 and subsequent years and also for the link between 1947 and 1938. 

To measure British productivity we require “ home-produced income i.e. 
exclusive of the earnings of British cajjital abroad. Up to 1913 we use the data 
provided by C. K. Hobson in The Export of Capital, with some interpolation in the 
18708. From 1920 to 1937 we have the data currently published by the Board 
of Trade in its Balance of Payments EstimMes (interpolating for 1921). For 1914 
to 1919 the figures are conjectural. 
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Greece (billion drachmai) 
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Hungary (billion forint, pengo or kronen) 
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152 THE CONDITIONS OF ECONOMIC PROGRESS CHAP.m 


NOTES FOR TABLE XXV 


® Matolcsy- Varga estimates {National Income of Hungary) brought up to date 
in Bulletin of the Hungarian Institute of Economic Research^ March 1947. Includes 
paid Dur nor unpaid aomesric wont. Aaaiuons inaao for public services as loiiows : 



1024-25 

1925-26 

1026-27 

1927-28 

1928-29 

Billion pengo 

0*91 

1-02 

M5 

1*23 

1*27 

. 


1020-30 

1930-31 

1031-32 

1032-33 

1933-34 

Billion pengo 

1-22 

1*27 

1*23 

1*05 

1 1-08 1 

1 I 


1984-35 

1935-36 

1036-37 

1 



Billion pengo 

1*08 

Ml 

! M5 

i 




^ Boundary changes occurred in these years. However, the national income 
figures and the per head figures refer throughout to the pre*1938 territory. A 
report of the Konjunktur-institutet indicates that in 1 942- 43 the annexed territories 
added a national income only 20 per cent of that shown above for the old territory, 
but a 56 per cent population addition. 

® From 1938’“39, income at market price before addition for public services. 

^ The average purchasing power of the pengd was 0*169 I.U. in 1929, which 
may be put at 0*1655 for 1928-29. This is u.scd to deduce real income in 1928-29, 
from which is deduced real product for that year, which then is used as a base 
for Matolcsy and Varga’s “ volume ” series (p. 68) up to 1936-37. 

* 1924-25 to 1936-37, deduced from real product and other figures given below. 
From 1938-39, from a real income scries given by Dr. Derekson (paper to Econo- 
metric Society, 28th December 1948) : U.N, Statistical Paper H.2 for last two 
years. 

f Official figures since 1930 assumed to represent half actual unemployment, 
Earlier years from Trade Union percentages. 

^ Post-1919 territory. 

* Contemporary territory : Do Fellner’s estimates (Metrony 1923) raised by 
18 per cent to allow for excluded services (from ratio found for Austria) ; expressed 
in kronen. These results are not at all compatible with those of Professor Hertz in 
Economic Problems of the Danubian States. Beginning with Kaizl’s estimate of 
6 billion kronen for 1890, he estimates 7*8 billions for 1901-3 and 14*8 for 1911-13 
(factor cost). This latter gives Hungary a money income per head only 8 per cent 
below Austria, and a real income per head actually higher than Austria. All the 
indications are against this conclusion. 

* Hungary has shown considerable part-time working among rural workers 
(see International Labour Revicio, vol. 25, p. 673, and vol. 28, p. 525). It is assumed 
that half the labour force work factory hours and the other half 3000 hours per 
year in 1911-13, 18004iours 1930-31 to 1934-35 inclusive, and 2400 hours for the 
rest of the period. 
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TABLE XXVII 

Italy (billion lire) 

Add 5 per cent to convert to O.E.E.C. definition (Italian Economic Survey, March-June 1954) 
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TABLE XXVII {contd.) Italy 
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TABLE XXVII {contd.) Italy 
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REAL INCOME AND REAL PRODUCT 
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NOTES FOR TABLE XXVII 

* The form in which the official Italian statistics have been presented. It is 
necessary to make these slight changes in definitions. 

® From Annuario Bialiaiico Italiano, 1952, p. 493, and more recent issues. 

^ Up to 1943 linked to purchasing power of 1929, subsequently to Dr. Gilbert's 
figure for 1950, on cost of living data on 1913 and 1938 bases respectively given in 
AnnuariOy 1952, p. 476, and subsequent issues. 

® Census data, excluding females in agriculture, interpolated. 

^ Since 1949, from official estimates of percentage of labour force unemployed. 
From 1924r“48 (excluding war years) official statistics of numbers of unemployed 
registered. Other years arbitrary deduction. 

* Information on hours has been published, since 1947, in International Labour 
MevieWt in the form of average number of hours per day. These are multiplied 
by a factor of 250. From 1929 to 1938 statistics of the Ministr}' of Corporations 
were used ; for 1924-28 the 1929 hours were assumed to i>revail. For earlier years 
the only available information is that given in Abstract of Foreign Labour Statistics 
(10 per day in 1907), and by Joans in England's Supremacy at 76 per week in 1886. 
1953 from Italian Economic Survey, March-June 1954. 

^ Based on exports and imports of 1927, in which year the lire is equated to 
0*0387 l.U. for exports and 0*0390 I.U. for imports ; computed from the ratio of 
export and import prices in that year to the average of such prices (expressed in S) 
over the decade 1925-34. 



TABLE XXVTIl 

Japan (billion yen) 



1952 

1951 

1950 

1949 

1948 

1947 

1046 

Income at factor cost “ 


4564 

3230 

2902 

1921 

917 

3100 

Income at market price ^ 


5098 


3171 

2110 


•v 

I.U. per unit national ourronoy . 







•\ 

Real income, I.U. million . 

18*1 

10*7 

15-1 

14*3 

12*5 

10*8 

84 

Real income, including imputation 

19-1 

17-7 

16-1 

15*3 

13*5 

11*8 

9*9, 

Real income per head population . 

i>20 

210 

194 

188 

170 

151 


Export surplus .... 


• • 






Net external income . 








Sum of above in I.U. million 








Exports, I.U. million . 








Imports, I.U. million . 








Real product, I.U. million . 







• • 

Labour force, million 






25*1 

24*2 

Numbers in work, million ^ . 

28*8 

27*8 

27*3 

27*8 

26*2 

24*1 

22*6 

Real product per man-year . 

603 

636 

589 

550 

515 

""490 

438 

Hours per year ^ . 

2235 

2220 

2170 

2100 

2100 

2100 


Real product per man-hour . 

0*297 

0*286 

0*271 

0*202 

0*245 

0*234 

1 0*209 



1934 

1933 

1932 

1931 

1930 

1929 

Income at factor cost 

12*3 

11*3 

10*7 

10*3 

10*7 


Income at market price ^ 

13*() 

11*9 

11*3 

10-9 

11*35 

13*2 

I.U, per unit national currency ^ . 

1*625 

1-030 

1*115 

1-053 

0*985 

0*985 

Real income, I.U. million . 

13*3 

12*3 

12-6 

11*47 

1M8 

13-00 

Real income, including imputation 

14*2 

13*3 

13*6 

12*5 

12*2 

14*0 

Real income per head population . 

210 

199 

206 

191 

189 

223 

Export surplus .... 







Not external income 







Sum of above in I.U. million 





1 

1 


Exports, I.U. million . 







Imports, I.U. million . 







Real product, I.U. million . 





• • 1 


Labour force, million « 

' 23*9 

23*6 

23*4 

23*1 

' 22*8 

22*3 

Numbers in work, mililon / . 

23*5 

23*2 

22*9 

22*7 

22*4 

22*0 

Real product per man-year . 

604 

574 

593 

550 

545 

636 

Hours per year ^ . 

2990 

I 2980 

2896 

2880 

2902 

2998 

Real product per man-hour . 

> 

0*202 

0*193 

0*205 

0*191 

0*188 

0*212 
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1944 

1043 

1942 

1041 

1940 

1939 

1938 

1937 

1930 

193,5 

46-0 

41-6 

35*4 

30-8 

27-2 

23*8 

19*0 

16*8 

14*6 

13*5 



37-75 

32*3 

28-5 

25-1 

20*3 

18-1 

15*6 

14*3 





0-592 

0*679 

0*745 

0*821 

0-939 

0*985 





16-9 

16*4 

15*3 

14*8 

14*6 

14*1 





17*8 

17-3 

16*2 

15*7 

16-5 

15*0 




;; 

240 

244 

229 

224 

223 

218 





25-6 

25*5 

25*1 

•• 

24*8 

24*4 

24*1 





25*5 

2 . 5*3 

24*9 

24*5 

24*1 

23*7 





098 

683 

650 

640 ' 

043 

633 





3130 

3095 

3040 

3030 

3005 

2998 





0*223 

0*220 

0*214 

0*211 

0*214 

0*211 


1928 

1927 

1920 

1925 

1924 

1923 

1922 

1921 

1920 

1919 

1913 











4 * 8 “ 

13*8 

13*4 

13*5 

13*9 

13*2 

12*9 

12-8 

11*1 

9*4 

8*8 

5*0 

0*788 

0-794 

0*753 

0*668 

0*652 

0*678 

0-687 

0*674 

0*519 

0*672 

1*425 

10*87 

10*62 

10*16 

9*29 

8*61 

8*75 

8-80 

7*47 

4*86 

5*03 

7*12 

11*8 

11*5 

11*0 

10*1 

9*4 

9*5 

9*5 

8*1 

5*4 

5*55 

7*8 

190 

188 

• . ! 

182 

169 

159 

. . 

162 

164 

143 

97 

;; 

100 

146 

22*1 

21*9 

21*7 

21*5 

21*3 

21*2 

21*0 

20*8 

20*7 

20*5 

19*7 

22*0 

21*8 

21*5 

21*3 

21*1 

21*0 

20*8 

20*3 

20*3 

20*4 

19*6 

536 

CO 

611 

473 

445 

452 

456 

399 

266 

272 

398 

3030 

3030 

3063 

3091 

3119 

3147 

3170 

3204 

3232 

3260 

3402 

0*177 

0*174 

0*167 

0*153 

0*143 

0*143 

0*144 

0*125 

0*082 

0*083 

0*116 


[Notes for Table XXV I If on following 4 pages 
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NOTES FOR TABLE XXVIII 

® 1913 from Gini, Meiroriy 1933. 1919-29, Professor Hijkata’s results wore 
published in the Mitsubishi Economic Research Bureau’s Monthly Circular for 
March 1934. Shiomi {Kyoto Economic Jieviev), 1934) makes an independent 
estimate for 1930 of 10,636 million yen, which is in close agreement. Mori (Inter- 
national Institute of Statistics, Tokyo Session, 1930) prepared an estimate of 
national income for 1925 of 13,382 million yen and gives a series of figures pur- 
porting to show national income since 1887. Certain data are also provided by 
Mr. Kaya, a former Finance Minister {Japan's Finance and Industry ^ Foreign 
Affairs Association of Japan). 


Nation.al Inconui at 


Year 

iTijkata 

1919 

10*66 

1920 

9*44 

1921 

9*98 

1922 

10-65 

1923 

10*63 

1924 

11*60 

1925 

12*35 

1926 

12*05 

1927 

12*04 

1928 

12*42 

1929 

11*92 


Factor Cost 

Kaya 

Mori 


5*91 

7*95 

7*95 


10*69 


13*39 


13*26 


12*88 


13*38 

12*5 



1930-44 Report of Economic Stabilisation Board, 1950. From 1946, official 
National Income Division. 

** Indirect taxes less subsidies in r(;cent years, from Oriental Economist, 26.xi.39. 
® A base is establislied in the year 1934. For food consumption constituting 
34 per cent of the whole, as shown by family budget studies, Japanese quantities 
of consumption are directly revalued to l.U. retail values. For rice and wheat the 


Consumption per Head of Population, 1934 



Ounces 

l.U. 

Rice ..... 

129*0 

•726 

Wheat (as bread) 

16*1 

•086 

Meat and poultry 

1*7 

•021 

Fish ..... 

29-5 

•220 

Eggs (number) 

1*0 

•033 

Milk (pint) % . 

0*12 

•009 

Butter and cheese . 

0*2 

•006 

Sugar and honey 

2*6 

•010 

Tea ..... 

0*3 

•006 

Fruit and vegetables (pence) 

** 

•500 


** 

1-616 



Ill 
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average consumption of 1933-36 is taken. The Japanese statistics of rice con- 
sumption are given in kohu, equivalent to 4*96 English bushels, and appear to refer 
to the volume of polished rice. A deduction is made for the amount of rice (230 
million lb.) estimated to be used in brewing saM, of which the output is 150 million 
gallons. In the case of fruit and vegetables, an estimate can only bo based on the 
acreage grown, which is 2*3 million acres in Japan as against 1*3 million acres in 
England and Wales, or 7 per cent more per head. This is in accord with what is 
known of the Japanese dietary. In the case of fish, the coastal pelagic and trawling 
outputs are added together, together with the fish caught by Japanese fishermen 
on the coasts of the Japanese dependencies, the output of the floating canneries 
(other than exports) and half the weight of Crustacea caught (shrimps, cuttlefish, 
etc.). Deduction is made for exports of fresh fish, and half the weight of fish- 
meal exports. 

Direct comparison between factory prices in Japan and Britain can be made 
in respect of a number of products. The Japanese data are taken from Kojo 
TokeihjOf or Factory Statistics (published in Japanese) for 1933, the British from 
Census of Production and Import Duties Act Inquiry. The Japanese prices are, 
in the first instance, reduced to British throughout on the basis of 1 yen — 1*87 
shillings (average value 1924-30). 

In general, certain Japanese prices, particularly silk and cotton prices, are 
below liinglisli, while others are higher. The geometric average for textile prices 
for 1933 shows English i^ricos 25 per cent higher than Japanese at the rate of 
exchange quoted, i.e. the purcliasing power of £1 in 1953 was equal to that of 
8*6 yen. For hosiery, the purcliasing power of £1 was equivalent to that of 6*6 yen 
only. 

We have no information about retail prices in Japan, and must assume that 
these wholesale prices are indicative of the purchasing power of money. The 
difference between factory and retail prices largely consists of labour costs, and 
may be lower in Japan than elsewhere. It may be concluded, therefore, that the 
purchasing power of the yen, in comparison with English prices, may be even 
higher than is indicated by the above figures, and is unlikely to be lower. 



Japan, 

1933 

Britain, 

1933 

Textiles ; 



Coarse cotton, ponce per yd. ..... 

3*12 

3*69 

Velvet, pence per yd 

7*1 

9*4 

Crepe silk, pence per yd 

13*8 

63*6 

0i:6pe silk rayon, pence per yd. .... 

9*0 

13*8 

Flannel, ponce per yd 

22*3 

17*6 

Linen piece goods, pence per sq. yd. . . . 

19*9 

9*5 

Knit goods : 



Cotton stockings and socks, shillings per doz. . 

2*61 

6*52 

Silk stockings, shillings per doz 

15*9 

23*5 


A number of other direct price comparisons are possible from data given in 
Japanese Trade and Industry, Cement (export price) was 14*9 yen per ton in 1937, 
as against a British price of £1*27. Bicycles were produced at 20 yen each as 
against an average British price of £3*4 at works. Shipbuilding costs per ton for a 
7000-ton steamer w*ere 160 yen as against about £9 in England. For the nine 
principal chemical products we have the following comparison (for 1933) : 

The purchasing power of the yon is not so high here. Taking a geometric mean 
from the above data, the yen’s purchasing power averages 12*8 to the £1. 
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The yen has a very high purchasing power, however, in the case of fuel. To 
an industrial buyer, according to the Mitsubishi Bureau {loc, cit. p. 345), electricity 
only cost 2 sen per kilowatt-hour and gas 30 sen per 1000 cubic feet. The cor- 
responding price of electricity in Britain (for industrial users) was 0*78d., and of 
gas 40d. for general consumers, or, say, 30d. for industrial consumers. It is possible 
that the Japanese gas is of lower calorific value, but on the basis of the electricity 



Japanese Price, 
yen per 
metric ton 

British I^rice 
£ per 

British ton 

Sulphuric acid .... 

19-2 

3-49 

Hydrochloric acid ... 

35*9 

3-18 

Nitric acid .... 

127'6 

16-3 

Soda ash ..... 

98-8 

5-67 

Caustic soda .... 

167-3 

10-91 

Bleaching powder ... 

79-3 

4-99 

Acetic acid .... 

1 444-0 

35-4 

Glycerine ..... 

690-0 

34-8 

Magnesium carbonate ... 

234-0 

15-0 


figure we can say that the yen has a purchasing power of 39d., in the case of gas 
a good deal higher. Komo {Weltvdrtscliaftliches Archive 8f‘ptcml)pr 1938) quotes a 
retail price of electricity as 5 sen per kwh. and of petrol at 13 sen (synthetic 18 son) 
per litre, indicating a value of the yen of 52, 23 and 32 pence respectively. 

Some data on rents in Japan were published in the 1940 Report of the Australian 
Trade Commissioner in Japan. In thirty-five cities with a population under 500,000 
(it will be remembered that this was the criterion for tlio selection of cities for rent 
comparison in the other countries) the average rent ^ of a house was 14*2 yon : 
and the index figures show that Japanese rents in 1940 had not risen appreciably 
since 1934. It is understood that this represents a four-roomod house. The 
average rent of four-roomed houses without bathrooms in Bristol and Newcastle 
(cities under 500,000) in 1934 was 408. 6d. per month (International Labour Office 
Year Boole, 1934-35), giving the yen a purchasing power of 34 pence. 

An unweighted average of all the above data is used in valuing the non-food 
purchasing power of the yen : 


PuRcnASiNG Power of the Yen in Pence 


Textiles 



. 28-0 

Hosiery 



. 44-0 

Chemicals . 



. 19-0 

Bicycles . 

Cement 



. 41-0 



. 20-0 

Ships 



. 14-0 

Industrial fuel . 



. 48-0 

Retail fuel 



. 38-0 

Rents 



. 34-0 

General average 



. 31-8 


Urban consumption in 1934 appears to have included 2*6 billion yen of food con- 
sumption and 5*1 billion non-food. The latter is equated to £676 million or 3*9 
billion I.U. and the former to 4*0 billion I.U. (assuming 70 per cent of the population 
urban), making the general level of purchasing power I *025 per yen. 


wep tlm ilRures for the larger cities (yen per month) : Kobe, 25*1 ; Osaka, 
24*0 ; Tokyo, 28’7 ; Yokohama, 18*9 ; Kyoto, 16*1 ; Nagoya, 14*6, 
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Between 1914 and 1930 wholesale liricos are used for the price correction. The 
former seems more reliable than the retail price series, when a large part of the 
national income still consisted of agricultural produce consumed on the farms. 
Since 1930 a composite wholesale-retail index has been used. 


Prices, 1934 Base. Kctall 


Year 

Bank 

of 

J apaii 

Osaka, 

Aaalii, 

Shimbun 

Imperial 

Cabinet 

(linked 

1037) 

Wholesale 

1930 

1*05 



1*02 

1931 

0*915 

0*925 


0*86 

1932 

0*915 

0*945 


0*91 

1933 

0*975 

0*97 


1*01 

1934 

1*0 

1*0 


1*0 

1935 

1*025 

1*04 


1*045 

! 1936 

1*07 

1*07 


Ml 

1937 

M7 

1*11 

1*17 

1*34 

1938 

1*34 

1*19 

1*29 

1*415 

1039 

1*50 

1*275 

1*415 

1*565 

1940 

1*74 


1*68 

1*75 

i 1941 

1*77 


1*72 

1*86 

1942 

1*81 



2*00 

1943 




2*12 

i 1944 






From 1946, deduced from real income on 1934-36 base by official index number 
of real income. This, however, is computed from income at factor cost, and has 
been raised by factor of 1*04, because since the war tljo ratio of income at market 
prices to income at factor cost has exceeded the pre-war ratio in this proportion. 

* Interpolated from Census. Since 1948, direct estimates by Labour Force 
Survey of numbers in work, less 8*43 million females in agriculture. 

^ Current registrations of unemployment have to be multiplied by a factor of 
about 1*5 in post-war years to agree with Census results. 

^ The summary of results prepared by Professor FoxweU ^ in 1901 shows that 
the average number of hours then worked per year, taking holidays into account, 
was 3770, or 72*5 per week. The number of holidays was just over 60 per year. 

Exact current records begin in 1926. The Imperial Cabinet Statistical Office 
now publishes a figure for the general average of hours per day.® Average number 
of hours per day and of days per month from 1929 to 1937 are given in the Inter- 
national Ijahour Review^ Ai»ril 1939. Average days per month in 1929 were 26*9, 
or 6*19 per week, and this figure is assumed to be applicable to the period 1926-29. 
It is assumed that the fall in hours from 1900 to 1926 was fairly regularly spaced. 
Post-war averages per week from I.L.O., multiplied by 60. 

* Economic Journal, 1901. 

■ Quoted In International Labour Office Year Jtool , 
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TABLE XXIX (mitd.) Netherlands 
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NOTES FOR TABLE XXIX 

“ To 1920, Dc Nederlandsche Conjunctmir, Specialo Oriderzoekingon No. 4. 

** Deduced from price comparison for November 1946. 

" Data to 1939 deduced from 1929. Trend of British i>rice8 used before 1913. 

^ Official index number of real income, on 1947 base, since 1938. Thk series 
indicates a purchasing power of the guilder in 1938 of 0*722 I.Xl., as against 0*606 
deduced from 1929 base. This didorenco is distributed linearly over the period 
1929-38. 

* In default of any figures earlier than 1938, it is assumed that in 1950 the 
guilder had a purchasing power of 0*16 I.U. (i.e. purchasing power of $1-” 3*805) 
over both imports and exports. 

f Official figures from 1931 : for earlier years Trade Union percentage assumed 
applicable to I of labour force. 
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New Zealand (million £) 
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NOTES FOR TABLE XXX 

® National income for 1901 from Coghlan, The Seven Colonies of Australasia : 
1925-26 to 1938-39» from an unpublished memorandum by F. B. Stephens and the 
present writer. “ Aggregate private income ” officially estimated from tax returns 
is obviously too low for this period. Thus in 1934-35, when the value of primary 
and secondary production was £97*0 millions, and the wholesale value of goods 
available for consumption was £88*3 millions, the official estimate was only £106*4 
millions (unofficial £162*5). Building and service industries occupy over half of 
New Zealand’s working population and the former estimate is obviously untenable. 

A now official series begins with a figure of £193*7 millions in 1938-39. The 
difference between this and the £235 millions obtained from the previous source is 
assumed to represent differences of definition and also tax evasion (for which no 
allowance was made). The difference was eliminated linearly over 5 years, 

^ Based on 1949-60. Separately revalued for (a) buildings and public works, 
(6) plant and machinery, (c) consumption, each revalued by its own index number. 
The 1901 figure is obtained from Australian data. 

® Numbers in work (excluding unemployed) obtained from same memorandum 
by F. B. Stephens and present author, 1925-26 to 1937-38 (based on Census and 
recorded unemployment). From 1938-39 extrapolated from Census populations, 
leas recorded unemployment. In 1945 the occupied population numbered 636,000 
from which we must deduct 7000 unemployed, and to which we must add 45,000 
in the Forces. Since 1947, official index of employment has shown a rate of increase 
of 2 per cent per year. 



TABLE XXXI 
Norway (billion krone) 
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« Computed from 1926 by Dresdner Bank figures. 

^ As .shov^Ti in Polish National Economic Plan, A later official publication 
{National Income of Poland 1947) suggests that 0*8 billion should be deducted for 
depreciation. 

^ Trend of real income estimated in Polish National Economic Plan on 1938 



TABLE XXXIV 

Portugal (billion escudos) 
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Estimate by Vandellos, Metron, 19^5, of 2*44 billion francs* 
** Gross product at factor cost less 5 per cent* 



TABLE XXXV 

Puerto Rico (million dollars) 
(Years beginning 1st June) 
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Up to 1938 from Creamer. The Net Income of the Puerto Rican Economy. 
Based on 1950-51. 

Prior to 1949, from Creamer’s and official estimates of trend of real income. 



table XXXVI 

Spain (billion pesetas) 
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[contd, overleaf 



w 

p 

w 

CQ 




IXi 

W 

PQ 

EH 


ci> 


JO QO cao CO 
‘ CCS JO oo 05 >o 
. r— ( O f— < oo 

,5 <M ca 


O rJH O O <M 

I— I <M Cq 05 CO OO 
i-W I CO Tf< <— I 


»o CO 53 JO 

«? ■? g s ^ 

CO M ^ ^ ^ 


” JO QO o CD 

■ QO CO lO I'- CO 

■ CO ©5 OS O CO 


»0 CO <M r-H C35 

O I OO <M CO CO 

CO ' I CO O 

j ' CM 


^ g i2 S 

^ "P 53 ^ 

<>| <M ^ ^ 


S5 •— • ©* 

s t- 05 
. 05 OO 05 CO 


05 0Ci©q»Oi—ll>- 
O Cv| (M OO CO CO 
<M •—< I CO 05 


— 4 w CO QC) 

^ 05 io ^ 

. r— CO CO 

<M cvj hi 


“CO,-Ht-.t- 
M -H (M <M 
. 05 <3 05 O CO 
CQ O 


05 CO CO CO ^ CO 
f-H I'- 1— I CO <M 

• CO CO o 


^ OO CO CO CO 

^ QO CO Cp 
CM CM CM o 


CO r— SO t' 

>o J^r CO oo CO 

OO <M r— I <M CO 

1 ^:. o 


xji »>. t— t CO CO 

, CO rH o 05 

' 'r*< CO CM 

<M 


t>- CO CO h; 
t- lO QO CO ^ 
' * cx> CO 


CD lO »o o 

■ CO r-< CO 05 

■ CO ©* CO -rf CO 

(Xi <z> ^ ^ 


<M CD CO >0 CM 

QO OO CM O' r-H lO 
r-4 I -rH -t< 


O CO ©1 CO ^ 
^ CD S'© Hc 2S 

• • 05 >«*( CO 

CM CM CM o 


QO CM CO CO 
cs CO 0C> —C 
r-H CM r*< »0 •Ttc 
OS o 


»— I 05 1— ( CM xo 
©4 L'' f— ( »0 iO C?S 
— t 1 XO 


CO C5 *o CO ^ 

oo C £5 CO CO D5 

• 05 -njc Cp 

©4 ©4 CM o 


55 CO C35 

■ S Sg 05 ©4 'tH 

. =p CM CO CO *»*i 

O o ®'* 

I— I ^ 


CO »-H CO (30 CM ©I 
©4 0 I O -~c CM 
i-H .— I ' XO xo (X3 


CO o i-H 2^ 
©4 CM r-H CM /*»S 


xo «o 05 t- 

5o »0 I'- »o 

©« <30 -tH 

O A ©4 ©4 

I— ( ^ 


CO »<t» t’' CO CO 

H« o <^:► CO o '•t' 

CM *--t I "'CC XO <30 

. I CM 


OS CO o o ^ 

'p ‘5 § 55 SS 

CM CM ^5 CM 


X O ■ 

Pc O ©4 ©4 


05 <M >0 CO 
. ^ t- CO O CO 
■ . T* CO O 
CO 05 CM CO 


©4 CO CO COS 

■ »— < CO CM iO 

■ ^ p-H ©I O 



182 



TABLE XXXVII ( contd .) Sweden 
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TABLE XXXVII {contd.) Swedkn (million kronor) 
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186 THE CONDITIONS OF ECONOMIC PROGRESS CHAP.m 


NOTES FOR TABLE XXXVII 

® Gross national expenditure is widely defined to include all repair work. 
Under these circumstances depreciation (not recorded for these last three years) 
is taken at 18*2 per cent of gross product (as in 1939). 

** July-Jime. 

® From Ooersikt av mJcomst och konsumtionsldget, Konjunkturinstitutct, 1946, 
with foreign investment income added back. 

^ Depreciation assumed same proportion of gross product at market prices as 
in 1948. 

* Depreciation less indirect taxation plus subsidies assumed to bo same pro- 
portion of producti as in 1946. 

/ From 1943, based on purchasing imwer of 0*1777 I.U. in November 1946. 
Earlier years based on 1929. 

Deduced from trend of real product below. 

* In 1929 the exchange value of the krona was $0*268 and its purchasing 
power 0*23 I.U. over imports and 0*234 I. U. over exports. 

*' Deduced from trend of real product shown in Konjunkturldget Vdren, 1952, 
p. 38. 

^ Interpolated from Census figures. Between 1940 and 1945 there was a 
strong downward trend in the ratio of labour force to ijopulation. Extrapolation 
of this trend for later years indicates an almost constant labour force, which is in 
agreement with the evidence published annually in Oversikt over det Ekoyiomiska 
Ldget, 

* Trade Union unemployment percentages assumed ai)plicable to 40 per cent 
of labour force. 

* For this and all previous years, figures given in National Income of Sweden 
(Professor Lindahl and others), vol. i, p. 237, subject to the following amendments : 
(i) omission of “ services of durable consumers* goods other than housing *’ (pp. 224- 
225) ; (ii) of the “ joint debits ** deductions, restoring the amounts deducted for 
public and administration (pp. 228-9) but not the amounts deducted for banking, 
etc. (pp. 210-11) ,* (iii) deducing net income payable abroad (vol. ii, j). 598). Prior 
to 1896 “ Alternative I *’ has to be used which gives a less precise treatment for 
building. 

™ For this and earlier years extrapolated back from 1910 in proportion to the 
members aged 15-65. 

^ For 1919 and previous years, British unemployment percentages used 
(adjusted so as to reduce weight of the engineering and metal group of industries 
to j). 

® From Wages in Sweden^ p. 48 and I.L.O. Year Book, 
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TABLE XXXMII (covid.) Switzerland 
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Official since 1938-39 — previously South African Journal of Economics, 
le 1944. 

^ Since 1946-47 based on September 1946 — previously on 1929. 

Gold output included with exports. ^ 



TABLE XL 

United States (billion S' 


1941 

OO O 05 cq f— • Q 

gS§2gl 

r-4 CC> OO 0> O 

CO lO iO ©v| 

»>> CO »— « -^*4 C35 t-- 

r-H <>» to CO *— 4 

p-H 

55*9 

50-3 

2340 

2130 

1-099 

1942 

137'1 

148-7 

0-899 

133-7 

135-6 

1006 

5284 
352 
5067 
7160 
2910 
130-3 ^ 

56-4 

53-7 

2426 

2200 

M03 

1943 

169-7 

182-3 

0-831 

151-4 

153-2 

1121 

9587 

352 

8259 

10740 

3250 

142-2 

55-6 

54-5 

2572 

2425 

1-061 


OO C<1 CO c<| 05 oo 

CO 1- ^ lb 05 

-H Gvi to O O ^ 

CO t-H CO O i— ' ^ 

^ S 

• 053 CO w 

rH 

r-i r-H O i-H .-4 — ‘ 

0> Oi O CO lO 

tto lO ^ ^ 

1945 

182-7 

197-4 

0-813 

160-4 

162-0 

1159 

5711 

356 

4932 

6850 

3580 

147*6 

53-9 

52-9 

2790 

2305 

1-210 

CO 

CO t'' O lO O lO 
o cb cb lb ^ 

OO C5 CO C5 O ^ 

1- <0 — 1 CO QO X 

Ip 04 ^ ^ 


QC 05 . 

f-H r— 1 o »-H t-H 

^ W ^ 

r— 4 

to to G?^ ^ 

t>- 

a> 

198-7 

217-4 

0-658 

143- 1 

144- 6 
1003 

9547 

1191 

7066 

9570 

3620 

141-9 

60*2 

58-1 

2442 

2175 

M23 

CO 

os 

223-5 

243-9 

0-606 

147-9 

149-3 

1021 

5471 

1515 

4234 

7450 

4120 

147-0 

61-4 

69-3 

2479 

2140 

M58 

os 

os 

t-H , 

216-3 

237-9 

0-620 

147-7 

149-1 

1000 

OO •<«*4 to O oo 

O O 04 I-H *0^ 

CO 'rJH Ol CO O CO 

»0 r-H 'rfl 1'. -Tii 

62-1 

58-7 

2501 

2105 

1*188 

1950 

239-2 

262-6 

0-606 

159- 2 

160- 5 
1064 

1319 
1600 
1769 
6710 
4880 
158-8 ^ 

63-0 

59-9 

2651 

2085 

1-271 

1951 

277*6 

302-4 

0-570 

172- 2 

173- 4 
1122 

3970 

1594 

3171 

8620 

4820 

170-7 

62'8 

60-9 

2803 

2110 

1-328 

1952 

290-4 

317-0 

0-554 

175-9 

177-0 

1128 

CO -^4 04 l'- o 04 
H*4 n-l CO oo to t- 

p-H 

63-0 

61*3 

2812 

2110 

1-333 


J 



O C0 

” i a a a 

ea cS ^ o o o 

s s s 

1 1 S.-S -a -a 

§ 1 "3 

(.a i«H ph 


j3 -»- 


■ I .a a a 13 
1 5:^ f 

S’ j I e* I* s 

pq Ji?5 CQ W »a P3 
193 



O 





TABLE XL ( contd .) United States 


ST* o o »o o 

OO O CO lo iO ^ 
04 id. 04 tr- 05 
GO CO -«*< 04 lO 


04 S QO CO O 


22 O g g g g 

^ ^ ©4 




1919 

. ig ^ 

. OO OO OO 03 iX 

^ ^ to lO •' 

CO 03 O lo lO t>. 
»-H o 03 OO 10 :• 

O »0 QO 04 CO tr 
CO 04 lO 

COQOOOtr 

• • to CO <5? 

^ ^ Tt< CO to 

^ CO _H C4 ^ 

1920 

79-0 

0*743 

58*7 

60*3 

565 

O CO O O O CO 

to r'- lo CO ^ 

03 T*< to r-H to 03 

04 04 T^^ 04 ^ 

?2 § S! 

§ 

64*6 

0*877 

56*7 

58*3 

537 

CO O 04 O O CO 

»— 1 CM to ^ 

03 CO O f— t t:- 

»—• 04 CO 04 

43*2 

36*5 

1580 

2260 

0*699 

1922 

65*7 
0*922 
60*6 
62*0 ! 
563 1 

i 

719 

565 

1184 

3175 

2785 

61*2 

1 

43*8 

38*3 

1598 

2390 

0*669 

1923 

, ^ g ^ ^ 

. CO 03 03 1— t S 
L'- ^ CO t- ^ 

375 
710 i 
975 1 
3245 
2880 
70*5 

44*7 

41*5 

1699 

2385 

0*712 

1924 

77*5 

0*919 

71*2 

72*9 

639 

981 
622 
1473 
3640 
2820 
; 72*2 

•r 

F-< 04 

kO 

04 


COOQCOOOt— 

OO QO 04 04 -i, 


03 

• So f f2 t3 ^ 

CO t"- 04 oo o 

»-H CO CO 

2 22 t-" ‘•T 

_-l C4 ^ 

1926 

. T » -t* « §2 
. 1— oo oo o S 

OO ^ 1- ^ 

OO CO 04 O O O 

1-^ to f— 1 o CO X 

CO 1— O >— t 04 O 

1— 1 CO QO 

47*2 

44*5 

1797 

2335 

0*769 

1927 

, CO ^ to GO ^ 

. CO 03 Oi r-H S 

OO t- QO ^ 

681 

741 

1310 

4430 

1 3285 
8M 

c?ogg5: 

^ ^ 2 ^ 


, CO Jf5 °P ^ g 

t- to 04 O O CO 

CO O OO CO 

s: s ® s ^ 

a > 

rH 

• cfe 03 04 CO 

00^ 00 00 

o OO CO to CO 53 

r— 1 f-H -rH CO OO 



W *s ^ ■ 

n CU O S < 
§ ^ O . 

S 5 1 R ' 

■g a o'-H . 

•s a .| I 

■4S ^ O O 

ce eS o 

1 1 M' 


53 w -o ^ j= 

igJI^ 

g _g .a § s « 

Oh'S ^ 2 

3 B -I *-< *-| -§ 

“ ^ ^ CO SO g 

■g I's I -f a, 

I'll III 


> 1% I. 

I "i ^ a 

t 3 fa •§ 

§.^§. 

I iS tS d I 


105 



TABLE XL { contd .) United States 


• CO 

*>• r-H CO ^ 


CO ca »Q ^ fr: 
03 o »o 12 

CO GN 2 


, >7 


- 5*1 CO o 

CO CO 

O' ^ ’“' 

S ^ CO CO 


: ? S3 f S 


<o 

CO ^ 

• <o 


, CO CO CO Cvl 
! ;-H CO 05 05 
CO 


OO C<5 O CO <M eg 
, QO C<l lO CM O 
I I 5— < CO QO ^ 


<0 <M QO CO eg 
CO t-' CO 03 «0 O 


<33 O ^ 


^ O 03 O l-j 
'TP CO CO o ^ 
-5 h CO t- M <>i 


rH s ss 

•rr Oi 

^ ,jJ5 03 
r-4 ^ CO 


'r^ 03 OO CO 
lO »0 CO 

O ob 


03 t^ «M 03 

cr> oo CO c> I'- 

r—^ I Ol CO oO 


CO »«<j I— < JO 

lO O »0 C^5 
05 QO S O CO 
S' — ' I— H CO As 


'tH O 

CO CO S 
• t- CO »-< 
S • <M 04 


l-^ I'- f— I CO CO 

»0 <33 iO r-H - 

I I ^ S M 


• r— t <0 CO 
O-l I— « o O CO 
CC5 <M S M 


• . ifO CO 

»0 CO O <33 CO 

^-5 CM ^ Cv4 A, 


CO O •—I CM -+( jr^ 
<33 -H CO CO 0| ^ 
CO *-H »0 CM I'- O 


S SS '+ -r § 

Z£ 12 


o CO C» JO g 
CO CO CO CO 

CO CO S CM A 


; o CO O O o 

r-H t-- »0 CO ^ 

.— H -r*! IQ 04 C 30 


op 12 S 

^ 1^ lO 


CO CM CO' O 50 
<33 CO CO CO . 

O' I CO I'' CO t;:; 
r— ( • f-H CO CM 


^ 2 2? 

^ ^ CO ^ 

■rt< CO r-H <M o 


1 cb -+1 Sa 

, lO to 


I— « O O O »0 CO 


CO CO '“Tl 

. . CO CM ^ 
O <33 CO »0 *P 
CO f— 1 CM 


o' 

t/j ( 1 ^ ett 


x; sA 
S g — 


O'* '•'» S ^ (A'cS 

S a 

W 5^4 i» W 45 f« 


cu "g 

§ ^ o 
Oh M P^ 


i(5t=af3 



CHAP, m 


REAL INCOME AND REAL PRODUCT 


197 


NOTES FOR TABLE XL 

® 1850 and 18G0, Dr. King’s estimates ; 1900-13, Kuznets, National Product 
Since 1800, pp. 119 and 55 (using “ wartime concept ” sinco 1919) ; for years 
1914-18, National Product in Wartime, pp. 128»9. Sinco 1929, Department of 
Commerce. Prof. Kuznots’s figure includes certain indirect taxation and should 
therefore be comparable with national income at market prices. However, he 
excludes certain Government services from output, and his 1929 figure has to bo 
raised by a factor 1*084 to equate it to Commerce Dept, result. For earlier years, 
where we do not have precise measurement of Government purchases of goods 
and services, we can obtain a comparable series from Federal Treasury statistics of 
“ general expenditure ” excluding Post Office and Veterans’ Bureau, plus State 
and Local tax collections (from Senate Document 69, Federal State and Local 
Taxation, p. 352 : years before 1915 from Census Reports). The figures are raised 
on this account by 7*8 per cent for the decade 1869-78 and by 6 to 7 per cent for 
other years before 1913 ; by a little over 5 per cent for the 1917-19 period (i.e. 
allowance for non-war public expenditure) ; and by a proj)ortion rising during 
the following decade to 8*4 per cent in 1929. After making these adjustments, 
the results are shown as national income at market price. 

^ Prof. Kuznets’s implicit price indexes on a 1 929 base divided by 0*924 (in 1929 
consumption prices exceeded the 1925*34 level by 7*9 per cent, construction costs 
by 8*4 per cent, prices of metals and metal goods by 9*3 per cent). For 1914-18 
implicit prices from the estimation of real income given below. For 1850 and 
1860, index of the Federal Reserve Bank of New York (data from Historical 
Statistics of the United States) linked to the Department of Labour index in 
1913. From 1929, implicit from estimate of real income. 

« From 1929 onwards, gross product at 1939 ])rices (Survey of Current Business, 
January 1951, find subsc^quont revisions) le.ss depreciation, multiplied by 1*117. 
(The 1929 $ had a purchasing power of 0*924 I.U., and a gross national product 
of $103*8 billions in 1929 was revalued to $85*96 billions at 1939 prices.) For 
depreciation Kuznots’s figures at 1929 prices are used for 1929-38. Since 1939 
the allowances have been inadequate owing to rising prices and a special calculation 
is made. 

The Department of Commerce has revalued gross product only. Money 
figures for depreciation are available, but in many cases these represent standard 
rates of depreciation allowance applied to assets purchased in the past at a much 
lower price than their present-day replacement cost. Over any period of rising 
prices, therefore, money allowances for depreciation, divided by the current price 
index for capital goods (or any other current price index), will seriously understate 
the real burden of depreciation. 

There might be a way out of this difficulty if we could divide the money value 
of depreciation, not by the current price index, but by some skilfully weighted 
composite, in which we take some account of the lower book price, established in 
past years, on which many capital goods arc still being depreciated. To obtain 
weights for such an index we have to make assumptions about the relative import- 
ance of such long-lived capital goods, and their rate of disappearance. The 
principal difficulty is that some of these long-lived capital goods will in course of 
time cliange hands by i^urchase j a gradually increasing proportion of them will 
bo so affected as time goes on, although the majority will probably remain in the 
hands of their original owners until they wear out. When such purchases tak<' 
place (through amalgamation of businesses and in other ways), the capital goods 
will be priced at somewhere nearer their present-day replacement cost. But 
all these are matters on which it is very difficult to obtain information, and 
for the present, therefore, at any rate we must defer the attempt to construct a 
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composite index which gives some weight to the lower capital goods prices of the 
past. 

Quite a different altornativo, therefore, has to be adopted, namely, to attempt 
to estimate depreciation directly in real terms, over the last ten years during which 
there has been a substantial price increase. In National Product Since 1869 
Prof. Kuznots estimates the stock of fixed capital, distinguishing construction and 
producers’ durable equipment, in existence at the beginning of 1939, valued at 
1929 prices. We first convert these figures to 1939 prices, for ease of comparison 
with Commerce Department data of real product. If we make the defensible 
assumptions that the average rate of depreciation for construction is 2^ per cent, 
and for producers’ durable equipment 10 per cent, we obtain a combined total 
which agrees closely with the depreciation actually charged in the year 1939, 
We carry this calculation forward year b^’’ year to 1949 by adding each year gross 
investment at 1939 prices, as shown by the Commerce Department, and deducting 
our assumed depreciation. 


Billions of $ at 1939 Priccjs 


Year 

Construction 

Producers* Durable Equipment 

1 

Stock at Beginning 
of Year 1 

1 Gross Additions, 
j including Public 
• Construction 

1 i 

Depreciation at 

2i per cent of 
Opening Stock 

1 

1 1 

1 Stock at Beginning 
of Year i 

1 1 

Gross Additions 

1 Depreciation at 

10 per cent of 
Opening Stock 

1939 

171-0 

6-3 

4-3 

52-6 

4-6 

6-3 

1940 

1 173-0 

6-9 

4-3 

51-9 

6-0 

6-2 

1941 

175-6 

9-3 

4-4 

52*7 

7-2 

6-3 ; 

1942 

180-5 

10-4 

4-5 

54-6 

4-4 

5-5 1 

1943 

186-4 

5-7 

4-7 

63-5 

3-6 

5-4 1 

1944 

187-4 

3-1 

4-7 

51-7 

5-1 

6-2 

1945 

186-8 

3-6 

4-6 

61-6 

i 6-7 

6-2 

1946 

184-7 

6-6 

4-6 

53-1 

9-9 

5-3 

1947 

186-7 

7-5 

4-7 

57-7 

11-8 

6-8 

1948 

189-6 

9-0 

4-7 

63-7 

12-6 

6-4 

1949 

193-8 

(9*0) 

4-8 

69-9 

11-4 

7-0 

1960 

198-0 

(11-0) 

4-9 

74-3 

lB-1 

7-4 1 

1961 

204-1 

(10-0) 

6-1 

80-0 

13-6 

8-0 j 

1962 

209-0 

(10-0) 

6-2 

85-6 

13-6 

8-6 i 


After 1939, therefore, we use these figures, in place of those officially recorded, 
as a deduction for depreciation. By 1952, however, the ratio of depreciation to 
gross product, expressed in current money, had again risen to the same level as 
the real ratio, so this correction will not be necessary in future. 

A similar problem arises for 1914-18. We have estimates of gross national 
product in Prof. Kuznets’s National Product in Wartime. For depreciation hero 
we have to work with much loss precise data. The device adopted is to use 
the estimate made by Mr. Fabricant (in Capital Consumption and Adjustment) of 
depreciation in 1919, reduce it to 1914 prices by means of his index, and assume 
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a linear upward trend in the real burden of depreciation between the years 1914 
and 1919. 


Data from National Product in Wartime 


Year 

1 

! 

• Gross National 
Product, 

$ billion 

1 

Gross National 
Product at 
1914 Prices, 

$ billion 

1 

Depreciation 
and Depletion 

1 at 1914 Prices, 
$ billion ♦ 

CO 

Net Produc 

1914 Pric 

i.u.t 

1914 

36*3 

36*3 

3*0 

33*3 

43*9 

1915 

39*8 

! 39*2 

3*3 

35*9 

47*3 

1916 

45*6 

41*4 

3*6 

37*8 

49*8 

1917 

57*5 

43*6 

3*9 

39*7 

52*3 

1918 

64*3 

41*6 

4*2 

37*4 

49*2 


* Fabricant/’s figure for 1019, reduced to 1014 prices, would bo 4-5 approximately, and a 
linear upward trend I'rom 1014 is assumed. 

t Linked on 1914, for which year the National Industrial Conference Board series indicates 
real income 3 per cent below 1913. 


^ Official figures of quantity of exports and imports available since 1919. 
For earlier years, U.S. exports valued on basis of British imports, and vice versa. 

* 1869-1913, National Product Since 1H69, p. 120. 1914-18, Mr. Long’s estimate 
published in National Bureau of Economic Research, Occasional Paper No. 14 f 
excluding “ summer additions ”. 1919-28, National Income and Its Composition, 
vol. i, p. 151. From 1929 onwards, Annual Report on the Labour Force. 

^ Figures of unemployment w^ore arbitrarily assumed prior to 1879. An 
estimate for 1878, made by Blair, an ex-member of the Cabinet, showed 1,250,000 
“ artisans and labourers ” unemployed in that year (Mundella, Journal of the Royal 
Statistical Society, 1878).^ 

It is known that 1878 was about the worst year of that period. Arbitrary 
estimates have f/O bo made for other years in the ’seventies and ’eighties. 

From 1897-1913 I’rof. Douglas’s unemployment percentages are used {Real 
Wages in the U.S. p. 460). Figures for manufacture and transport going back to 
1889-96 are given by Prof. Douglas, p. 445, and including also building and mining 
from 1897 (p. 400). Those percentages are deemed applicable to three-quarters 
of the labour force (i.e. excluding farmers, etc.). 

1914-19, direct estimate of the numbers in work is made in National Product in 
Wartime, p. 145. It is not clear whether these include peace-time Forces. If 
they do not, they should be raised by about 200,000. 

1919-28, National Income and Its Composition, vol. i, p. 151. Numbers for 
1922 raised in the proportion 1*008, thence increasing linearly to 1928 to fit the 
post- 1929 data given below. 

From 1929, Annual Report on Labour Force. Unemployment does not cover 
those absent through holidays, sickness or temporary lay-off. Includes those on 
public -relief works. 

® Since 1940 there have boon great variations in the numbers of men in the 
Forces, and for recent years the precise numbers are not given. From this date 
onwards, therefore, their numbers are excluded from the labour force and their 

* Fels {Review of Economics and Statistics, February 1949), judglns by Carroll Wright's 

review of Massachusetts \inemployed in 1878, concludes ** that the estimate of 3,000,000 for 
the whole country was perhaps as much as five times too high ". 
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product is also excluded. This product is estimated at 1117 I.U. per man-year 
throughout (based on pre-war jjay). 



1940 

1941 

1942 

194.3 

1944 

1946 

1946 

Forces in millions . 

0-5 

1-6 

4-0 

9-0 

11*4 

11*4 

3*5 


1947 

1948 

1949 

19b0 

1961 

1952 

Forces in millions . 

1-4 

1*3 

1-6 

3-5 

(3-0) 

(4-5) 


Department of Labour’s combined figure for hours in manufacture, mining 
and railways interpolated and extrapolated by hours in manufacture from National 
Industrial Conference Board and National Assoiuation of Manufacturers {The 
American Irtdividmtl JtJnierprise System). Prof. Douglas’s Beal Wages in the U.S. 
(p. 208) series also used for interpolation. Weighted composite prepared including 
rural hours. Average hours sliown in Barg(‘r and Landsl)org’s A merican A gricuUure, 
weighted according to tbe relative importance of the different regions, 2800 for 
1909-13, and 2675 for 1932' 36. Assumed to have fallen steadily from 70 per week 
in 1860. 

The U.S. Department of Agriculture in The Agricvllural Situation, A-pri\ 1944, 
estimated that men living and working on farms (78 j)er cent of the farm-working 
personnel) did 60 hours per week in 1943 and 54 hours in 1939. Mon working but 
not living on farms worked 60 hours in both years. ^ 

Farm Fconomics, h>bruaiy 1944, estimates that farmers and farm workers in 
New York State at that time wore working an average of 3000 hours per year. 

From 1942, combined figure given in Monthly Report on Labour Force, 


contd. from p. 87] 

It is of great interest to distil all the above experience, 
where we can, into simple figures of the long-period rate 
of growth or real product per man-hour. (Clearly we do 
more good by measuring this than by measuring real 
income per head, a figure which is subjected to the addi- 
tional chance factors of changes in the terms of trade, of 
working hours and of the ratio of dependants to producers.) 
The table which follows was published (except for Norway 
and Canada) in the Bulletin of the National Bank of Belgium, 
July 1953. 

Clearly it is not worthwhile to try to record every 
chance annual fluctuation, and to record rates of growth 
by decades is a somewhat arbitrary division. The most 
valuable procedure is to plot the results on logarithmic 
paper and to examine the trend line. For some countries, 
e.g. United States, a particularly uniform trend is found to 
prevail over the whole period for which reliable data are 
available. Where this is not so, we endeavour to establish 
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TABLE XLI 


Countries for which Changes in Productivity 
CAN BE Measured 



Bate of Cliange 

“■ -- - -- 

Rate of Change 


of E,oal Product 


of Real Product 


per Man-iiour, 


per Man-hour, 


per cent per year 


per cent per year 

Argentine 

1916-51 

M 

Japan 

1914-29 

3-2 





1929-40 

1-4 

Australia 

1891-1913 

0‘0 


1940-52 

2-4 


1913-29 

2-1 





1929 39 

1-0 

Netherlands 

1900-13 

0*7 


1939-52 

1*6 


1913-38 

2-3 





1938-62 

0-9 

Belgium . 

1895-1913 

2-6 

Now Zealand . 



1913-38 

1-3 

1901-52 

2-2 


1938-51 

2-1 

Norway . 

1891-1913 

1-6 

Brazil * . 

1929-49 

1-0 


1913-52 

2-6 

Canada . 

Chile 

1870-1952 

1929-38 

1-9 

Peru * . 

Puerto Rico 

1942-61 

1939-60 

2*4 

6-6 

3-3 


1938-50 

-0*6 

Portugal * 

1914-51 

0-8 

Colombia * 

1939-50 

2-0 

Spain * . 

1906-20 

1*0 





1920-61 

0-0 

Cuba * . 

1939-51 

1-4 

Sweden . 

1861-90 

1-6 

Doiiraark 

1913-51 

1-2 


1890-1909 

3-5 





1909-30 

1-4 

Finland . 

1913-39 

M 


1930-62 

3-0 


1939-51 

2*9 

Switzerland 

1890-1951 

2*1 

France . 

1870-1961 

2*3 

Union of South 

1911-28 

1-2 

Germany 

1860-91 

2*1 

Africa * 

1928-52 

2-3 


1891-1913 

0*6 

1 

United Kingdom 




1913-38 

1-6 

1870-95 

1-6 


1938-63 

0-0 


1895-1913 

0-0 



1913-29 

1-6 

Greece . 

1891-1962 

0-0 


1929-39 

1939-63 

0-8 

0*0 

Ireland . 

1926-45 

1-4 

j 

United States . 

1890-1962 

2*3 

Italy 

1901-25 

3*5 

U.S.S.R.t 

1913-28 

0-7 

1925-39 

0*7 

1928-38 

1-6 


1939-53 

3»8 


1933-63 

2*0 


♦ Trend of real product per man-year — no information about hours, 
t See Chapter IV. 
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the point or points at which there is a definite change in 
the trend line, and to record them, and the average rates 
of growth between these points. No such points are 
recorded in the table above as single years. In fact, an 
average of three years about the supposed turning-point is 
taken wherever possible. 

Productivity in almost every country is interrupted by 
war. Natxirally, this is not regarded as a change of trend, 
so long as productivity “ gets back on to the line ” within 
a reasonable number of years after the end of the war. 

The Great Depression of the 1930s also had a marked 
effect on productivity in many countries. This was, how- 
ever, by no means always the case ; in some countries real 
product per man-hour rose. The effects of the Great 
Depression on productivity seemed to have been most 
serious in Canada, which remained below normal until 
1939, and then rose with extraordinary rapidity. , We 
should regard this as a long-deferred but still temporary 
deviation ; if we do so, we then find a unifoim long-period 
rate of growth ever since 1870. 

DATA FOR PAST YEARS NOT SHOWN 
IN TABLES ABOVE 

India 

Taking our 1948-49 figures as a base, we can make an 
extrapolation for recent years, using the official index 
number of industrial production, and the Eastern Economist 
index for agricultural production. 

For the period 1939-40 to 1947-48 the Eastern Econo- 
mist also made its own calculations of real national income, 
which can be linked to Mr. Desai’s series (see Table XLIII) 
on the year 1939-40. 

Mr. Desai’s work, published in the Journal of the Royal 
Statistical Sodet'f, 1948, covers the period 1931-32 to 1940- 
1941. He gives a series of money value of consumption and 
real value of consumption. He does not take into account 
Government provision of goods and services (except such 
as education) or net investments. Relatively, however, 
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these are comparatively small in India, and such evidence 
as we have shows that their ratio to consumption expendi- 
ture did not change greatly during the period under review. 


TABLE XLII 

Indian Beal Income in Billions op O.U. (excluding Services) 
Extrapolated prom 1918-49 



Agricul- 

ture,* 

Fishing tand 
Forestry 

Industrial 
Products 
and tlieir 
Distribu- 
tion t 

Distribu- 
tion of 
Imports J 

Total 

Population, 
millions § 

O.U. per 
Head 

1952-53 

43*7 

22*8 

1*6 

68*1 

362*3 

188 

1951-52 

40-3 

20*8 

2*1 

63*2 

358*7 

176 

1950-51 

40-3 

18*6 

1*7 

60*6 

355*1 

170 

1949-50 

42-9 

18-7 

1*9 

03*5 

351*6 

180 

1948-49 

40-8 

19*2 

1*8 ! 

61*8 

348*1 

177 

1947-48 

42-9 

[ 17*2 

( 1 - 8 ) 

61*9 

344*6 

179 


♦ Eastern Economist index for agriculture (lishiug and forestry assumed to move in same 
proportion). 

t Oiflcial index of industrial production for calendar years 1947-52. 
i Index of volume of imports. 

^ Assuming 1 per cent per annum trend from the 1951 Census figures : excluding Kashmir 
and tribal areas of Assam. 


The trend of real consumption expenditure may therefore 
be taken to indicate the trend of real national income as a 
whole. To make Mr. Desai’s figures comparable with 
other O.U. measurements we omit his entries for housing, 


TABLE XLIII 

Based on Eastern Economist, 31st December 1949. Real Income 
PER Head at 1939-40 Prices, linked to Mr. Desai’s Series 


on 1939-40 

1939-40 . 

. 200 

1944-45 . 

. 191 

1940-41 . 

. 200 

1945-46 . 

. 188 

1941-42 . 

. 197 

1946-47 . 

. 176 

1942-43 . 

. 209 

1947-48 . 

. 185 

1943-44 . 

. 191 




amusement, passenger transport by public service vehicles, 
postal communications and services (these entries in any 
case included a number of rather arbitrary estimates). 
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The quanitites of agricultural products retained for 
consumption in the villages, without having been the 
subject of a cash transaction, are given an imputed value 
based on supplies actually sold, net of selling costs. 

TABLE XLIV 



Billion O.U. 

O.U. per Head 

1931-32 1 

74*2 

218 

1932-33 

74-0 

214 

1933-34 

74-2 

212 

1934-35 

75-0 

211 

1935-36 

75*6 

210 

1936-37 

78-5 

215 

1937-38 

78-5 

212 

1938-39 

77*9 

208 

1939-40 

76*3 

200 

1940-41 

76*8 

203 


The base of Table XLIV, of 74-2 billion O.U. in the 
year 1931-32, is obtained in Table XLV. 

The source was Professor V. K. R. V. Rao’s The 
National Income of British India, 1931-32. (“ British 

India ” excludes what were then the “ Native States ” 
with some 23 per cent of the population of India as a 
whole, and Professor Rao’s figures have to be adjusted 
accordingly.) The figures for 1925-29 are from an earlier 
work by Professor Rao entitled An Essay on India's 
National Income, 1925-29. In this book he also discusses 
critically what he regards as valuable in the work of earlier 
statisticians — Messrs. Shah and Khambata for 1921-22, 
F. J. Atkinson for 1895 and 1875, and Dr. Dadabhai 
Naoroji ^ for 1868. 

It appears that, from a very low level in the nineteenth 
century, real income per head rose rapidly up to 1931, but 
has subsequently not even quite succeeded in maintaining 


^ It is not gonorally known that, at this early date, Dr. Naoroji came to 
England, successfully contested an election and sat in the British Parliament as a 
Radical member ; as indeed an Indian, l^eing a citizen of a Commonwealth country, 
could do now if he wished. 
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this level. Was this very low nineteenth-century level 
that which had always prevailed ? There is a good deal 
of evidence that it was not, but that at an earlier date real 

TABLE XLV 


Income in Billions or O.U. 



Agriculture, 
Fishing and 
Forestry 

Industry, Mining. 
JHandicraft and* 
Building Products 
and their 
Distribution t 

Distribution 
of Imports 

Total 

Per Head 

1931-32 

60-411 

12-9 

0-9 

74*2 

218 

1925-29 

46-3 

8*2 

1-3 

55*8 

165 

1921-22 

46*5 

8-6§ 

0*8 

55*9 

17411 

1895 

17-1 

56 

0-6 

23*3 

105 

1875 


5-0 

0-4 



1868 

12-4 



(17*5) 

103 


♦ Tho livestock products included liorein are 15-1 billions in 1931-32, 0*0 In 1921-22 (7-0 if 
we use Professor Shirras’s cstituates) and only 0-7 in 1868. These results, however, are not 
discordant with the numbers of cattle, whicli were 170 millions in 1935, 90 millions in 1905 and 
only 27 millions in 1875. 

t The rupee of 1925-29 is equated to 2-40 O.U., of 1921-22 to 2 14, of 1895 to 4-20 and 
of 1868 to 4-51, on the basis of wholesale price trends (two latter years calculated by Professor 
llao). 

t On the basis of tho British export price trend, and tho sterling-rupee exchange rate, the 
O.U. value of the rupee in this iicld is put at 2-64 in 1931-32, 2-01 in 1925-29, 1-17 in 1921-22, 
3-44 in 1895 and 3 75 in 1875. 

§ Calculated from 1931-32 by an index given by Dr. Anstey {Bconomica, 1936). Shah 
and Khainliuta's figure gives only 51, which is obviously too low. 

11 Based on lh‘ofessor Kao’s work. 

M. Kb. 


Gross production of agrl<;ulture (National Income of BrUiah India^ p. 71) . . 6,089 

Minor crops (ibid p. 72) 1,747 

Milk and meat (ibid. p. 114) .......... 2,575 

Pishing and hunting (ibid, p. 120) 120 

Forestry (ibid. p. 119) 92 


10,623 

Deductions : 

Industrial crojis , . . .609 

Seed 470 

Foilder 600 

Wastage 235 

1,914 


Net value 8,709 

Subsequent revision (Sankhya, vol. 4, Part II) , . . . 600 


9,309 

Including native states (lls. billion) 12*08 

O.U. value (billions) 60*4 


It will bo remembered that Professor Kao’s prices of 1931-32, multiplied by 5, were arbi- 
trarily taken as the basis for O.U, calculations of the value of farm products (because the 
quantities of farm products of 19^8-40, multiplied by these prices, came to 1/5 of the ascertained 
1948-49 value of all farm products). In fact the price ratio between 1931-32 and 1948-49 
was about 3*56. Mr. Desai’s food consumption of 18*8 billion rupees should by this reckoning 
therefore bo valued at 05*8 billion O.U., or 72*1 billions including industrial crops and net food 
exports. The lower ttguro, however, is retained as a base for the subsequent series. 

t Professor Shri Gopal Tiwari, in his study on the real income of United Provinces of 
Agra and Oiidh, as they were tlien called — u large state in Central India — estimated thai 
real income per head declined by 1 1 per cent between 1921-22 and 1931-32, but rose again 
to slightly above the 1921-22 level by 1938-39. 
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income had been a great deal higher. This is not sur- 
prising. From the death of Aurangzeb in 1707 to the 
final establishment of order under British rule in the mid- 
nineteenth century, India passed through a shocldng 
period of war, anarchy and bloodshed, and a great decline 
in the level of economic productivity is all too appropriate. | 
Professor Radhakamal Mukerjee, in his Economic History 
of India, boldly asserts that real wages are now less than 
half what they were at the beginning of the seventeenth 
century. 

Relevant evidence on which to form a judgment of this 
period was assembled by Brij Narain ^ in his book Indian 
Economic Life (Lahore, 1929). Indian records for this 
period are extremely scanty ; but after searching Europe 
he obtained some interesting records of Dutch and Portu- 
guese navigators of that period, recounting the prices they 
paid for supphes. The prices expressed in their coinage 
are all re-expressed in terms of the silver rupee, which at 
that date contained about times the silver content of 
the contemporary English shilling. 

His results are most conveniently expressed by measur- 
ing the quantities of different commodities obtainable for 
one rupee, re-stating each in terms of the number of O.U. 
exchangeable for one rupee, and then taking the median. 
In the late sixteenth century, Akbar’s period, the median 
of these data indicates a purchasing power for the rupee 
of 45 O.U. For the early part of the seventeenth century, 
Jehangir’s period, we have more abundant data, 25 in 
all. Subdividing these, we find that the median purchasing 
power of the rupee over cereals was 24 O.U., aver livestock 
products 95 O.U. This remarkable relative cheapness, as 
compared to the present day, of livestock products is in 
itself evidence of a much more productive and better-fed 
community ; and these products must have formed a 
much larger proportion of the diet than they do now. 
Over all, we give the rupee a purchasing power of 45 O.U. 

^ It is a matter of grief to Hindus and Moslems alike that this distinguished 
scholar, and prominent citizen of Lahore, was murdered in the religious riots of 
1947, 
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Brij Narain also gives a table of wages for different 
types of labour, wbicb we can re-express in present-day 
rupees by use of the above coefficients. These compare 
with Atkinson’s figures for 1895, probably the lowest point, 
and the present day. Though a considerable improvement 
has been shown over the last half-century it appears that 
real wages are still only between one-third and a half of 
what they were under Jehangir, and Professor Mukerjee’s 
claim is fully justified. 


TABLE XL VI 

Average Wage pee Month in O.U. 



Alcbar's 

Period 

Jehangir's 

Period 

1895 

1953 

Slave ..... 

34 




Unskilled farm labourers 

67 

87 

24 

48 

Watchmen, urban labourers . 

101 

131 

32 

65 

Carpenters .... 

203 

262 

57 

82 

Superior skilled workers . 

236 

284 

78 

97 

Highest palace staff 


400 




If wo carry the study further back, we get more striking 
results still. Morland was of the opinion that real incomes 
in the sixteenth century were about the same as they had 
been in the fifth century. But Dr. Pran Nath in his book, 
A Study of the Economic Condition of Ancient India, gives 
for the eleventh century the annual wages payable to a 
number of workers, measured in kalams, each of 3| maunds 
of rough rice, or 40 O.U. On tliis reckoning, the average 
monthly wage, in O.U., was as follows : 


Unskilled labourer . 

. 130 

Barber ..... 

. 170 

Carpenter’s assistant 

. 250 

Skilled workers 

. 330 

Jewellers and master carpenters 

. 500 

Administrative officials . 

. 670 


These are substantially higher than the real wages of 
Jehangir’s period. This conclusion is by no means 
improbable. 
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China 

Mx. Pao San On ^ estimates that China in 1933 had a 
non-agricultural product of 7-7 billion Chinese dollars. Of 
this, however, only 2-3 billions represent the product of, 
manufacture, mining and building. Transport and com' 
munications represent 3-46 billions, professions and public 
administration 0-95 and the rent of dwellings 0-93. 

The Chinese dollar in 1933 had an exchange value of 
0-589 lis. of that date, which can be equated to 2-65 O.U. 
Raising the product of manufacture, etc., by 25 per cent 
to allow for ^stribution, and including 0-4 billion Chinese 
dollars as the work done in distributing imports, we obtain 
a product of 3-27 billion Chinese dollars or 8-7 billion O.U. 
This represents 20 O.U. per head of the population as 
Mr. Pao San Ou estimated it. (His estimate of the numbers 
of craftsmen, etc., probably depended upon his esj-iraate 
of the total population, which should therefore be retained.) 

A table of farm production will be given later. It 
is found to vary enormously between regions, ranging 
between 85 O.U. per head for the poorest to 175 for the 
richest. Personal and professional services can be estimated 
as in India at 20 O.U. per head. 

Before allowing for housing, we therefore have a total 
income ranging from 125 to 215 O.U. per head according 
to regions ; including housing, ranging from 133 to 228 
O.U. per head. 

An alternative method of valuing the Chinese dollar in 
1933, by measuring the quantities of grain for which it 
could exchange and expressing these latter in O.U., gives 
it a considerably higher value, 3-9 O.U. 

Great Britain 

The first estimate of English national income was made 
for the year 16^8 by Gregory King, Lancaster Herald, and 
Secretary to the Commissioners for Stating the Public 
Accounts. A full account and critique of King’s estimate, 
and revaluation to 1913 prices, is given in National Income 

1 Journal of PoUitical Economy, December 1946. 
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and Outlay. Gregory King was remarkably modern in his 
concepts and his results may be accepted as substantially 
true. 

Comparisons given in National Income and Outlay show 
that the price-rise between 1688 and 1913 was 3-23-fold on 
1688 weights, or 2- 82-fold on 1913 weights. The rise in 
prices 1913-30 was 1-74, making the rise between 1688 
and 1930 about 5- 3-fold. It is possible that the value of 
money was rather less, i.e. seventeenth-century real 
income was also rather less, than is given here. D’Avenel 
makes the price-rise in France 2^-fold from the last quarter 
of the seventeenth century to 1895, or 2|-fold to 1913. 
Other writers find the value of money in the late seven- 
teenth century at four or at the most five times that of the 
1930s. It is probably better to allow money a purchasing 
power in 1688 about two and a half times the 1913 level. 

We are now confronted with a conflict of evidence. 
Professor Bowley’s index of retail prices {Wa^es and 
Income, page 121) goes back to the period 1860-64, for 
which date he finds retail prices only 2 per cent below 
those of 1913. Index numbers of wholesale prices can be 
used to carry the data back further to 1790, for which 
year wholesale prices were not very different from the 
1850-54 level. Are we not therefore bound to conclude 
that the whole two-and-a-half-fold price-rise took place 
between 1688 and 1790 ? 

According to Lord Beveridge, we can do no such thing. 
His evidence (summarised by Professor Michel, Canadian 
Journal of Economics and Political Science, February 1946), 
taken by decades and interpolating for the single year, 
1790, from the Jevons index, shows that prices in 1790 
were only about 3 per cent higher than in the decade 
1680-89. Prices in the decade 1730-39 (to which we shall 
have to refer shortly) were also, according to Lord 
Beveridge’s figures, 2 per cent lower than those of the 
decade 1680-89. 

On the other hand. Dr. Rufus Tucker {Journal of the 
American Statistical Association, March 1936) calculates a 
continuous index of the cost of living in London back to 

p 
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1729. Taking 1913 as a base, we find the cost of living 
in 1850-54 was 6 per cent higher (as against Bowley’s 
2 per cent lower), but in 1790 was only 88 and in 1730-39 
only 61. Dr. Tucker’s index, carried back along this 
trend, might have stood at about 40 in 1688, agreeing with; 
our other data ; Lord Beveridge’s index certainly does not.l 

It appears that either Lord Beveridge or Dr. Tucker) 
must be seriously wrong, because their evidence is in direct 
conflict. If Lord Beveridge is wrong, Dr. Tucker’s index 
number is not incompatible with the previous estimate of 
the purchasing power of money in 1688. If we keep tliis 
estimate for 1688, can it be reconciled with Lord Beveridge ? 
Yes, but only if we assume that the movements of whole- 
sale price index numbers between 1790 and 1850-54 were 
quite unrepresentative of the movement of retail prices 
during that period, beeause the rent and service elements 
in the cost of living rose much more rapidly than the 
commodity elements — we may perhaps assume. 

This assumption, however, is too difiicult to substanti- 
ate. To validate Lord Beveridge’s index number, wo have 
to make the general level of retail prices rise two-and-a- 
half-fold between 1790 and 1850-54, between which two 
periods the wholesale price index number showed little 
change. We must therefore assume that the rent and 
service and similar unknown elements in the retail price 
index not only represented a very large proportion of the 
whole index, but also rose with extraordinary rapidity. 
Such a reconciliation was attempted in the second edition 
of this book but does not prove satisfactory and might well 
be abandoned. 

A choice between Lord Beveridge’s and Dr. Tucker’s 
conflicting estimates cannot be avoided, and the authority 
of Professor Earle Hamilton (privately communicated) is 
on Dr. Tucker’s side. It may be that Lord Beveridge’s 
data refer to contract purchase prices by public institutions 
which, under the law or custom of those days, may have 
been widely diflerent from those prevailing for the ordinary 
buyer in the open market. 

Let us examine, finally, two further pieces of evidence 
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whicli make it difficult to postulate a rapid rise in tke rent 
and service elements in tke cost of living between 1790 
and 1850-54. 

Dr. Tucker shows the cost of living in 1839 to have 
been about 10 per cent higher than in 1859. This figure is 
very closely confirmed in the contemporary estimate by 
Chadwick {Journal of the Royal Statistical Society, I860). 
There is some difference in the composition of their index 
numbers ; Chadwick finds food prices 22 per cent higher 
in the earlier year, and other prices about stationary ; 
Tucker shows a smaller difference between the two years 
in food prices, and some difference in the price of other 
commodities ; but the general trend is confirmed. 

Eents and the cost of building also cannot be postu- 
lated to have shown so rapid a relative rise. Some very 
interesting studies by Mr. and Mrs. Hammond (in The 
Bleah Age) show that in Manchester in 1842 the cost of 
constructing the cheapest type of house was about £96. This 
was the “ back to back house ”, covering only sixteen 
superficial yards, a type of structure long since prohibited. 
The prohibition of these poorest types of construction was 
discussed in Parliament that year, and it appeared that 
such a prohibition would raise the average price to £119. 
A better type of house of the sort usually leased to skilled 
artisans, then cost £141 to construct ; under the improved 
standards proposed in Parliament, the cost would rise to 
£179. The “ back to back house ” had been prohibited 
by 1913, and the cost of construction of the cheapest type 
of house built in that year was quite comparable with the 
cost quoted for artisans’ houses in 1842. (The rent charged 
for a “ back to back house ” in Manchester in 1842 was 
given at between two and three shillings per week, the 
owner paying municipal rates and cost of maintenance. 
This represents a gross return of 7 per cent on the original 
construction cost, higher if the owner had purchased the 
structure at a depreciated price. Even so, it is not a very 
high gross return, if rates and maintenance have to be 
paid out of it, and is probably comparable with the rents 
paid for similar accommodation in 1913.) 



212 THE CONDITIONS OF ECONOMIC PROGRESS chap. 

Sir Kobert Giffen {Journal of the Royal Statistical 
Society, 1883) estimates that average rents at tbe time be 
wrote were 12s. 6d. per week, in 1833 5s. But these figures 
apparently represent the average rents paid by all classes 
of the community, and by the latter year there was a 
much bigger proportion of higher-priced houses. 

A recent study by Professor Ashton shows that the 
prices of brick and timber rose sharply after 1790, and for 
the decade 1801 to 1810 were about twice what they had 
been in the earlier year ; after the end of the Napoleonic 
War the fall was moderate, and by the 1820s they appeared 
to have settled down at about 80 per cent above the level 
of 1790. It is true that this is a greater rise than 
Dr. Tucker’s index number in general, which only shows a 
rise of some 30 per cent over the same period, and perhaps 
entitles us to put prices of 1790 somewhat lower, relative 
to those of 1850-54 or 1913, than we have done so far. 

There is another respect in which we might lower 
Dr. Tucker’s index for 1790, as compared with 1913. 
Mrs. Gilboy ( Wages in Eighteenth-Century England) examines 
retail prices of clothing in Somerset about 1790. For 
shoes and stockings, prices are at about half the 1913 
level ; but for men’s coats and breeches, and for women’s 
gowns and petticoats, only about one-quarter of the 1913 
level. (This disparity is interesting and not surprising ; in 
the production of shoes and stockings, more mechanisation 
was introduced during the nineteenth century, and hence 
the price rose less rapidly than in the production of other 
clothing.) Dr. Tucker, on the other hand, puts clothing 
prices in 1790 16 per cent above those of 1913, doubtless 
through relying on the prices of materials before making up. 

Clothing has a weight of 14 per cent in Dr. Tucker’s 
index at this period. Kent is not covered directly by him, 
but if we included it we should probably give it a weight 
of about 15 per cent. Combining our amendments for rent 
and clothing, we may say that while Dr. Tucker’s index 
shows prices in 1790 to have been 88 on a 1913 base, we 
should perhaps reduce this figure to about 75. But after 
that we have to go with Dr. Tucker in estimating a steady 
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upward trend all tkrougli the eighteenth century, to take 
us back to our figure of 40 for 1688. 

Another contemporary estimate has already been 
mentioned in connection with rents, namely Sir Robert 
GifEen’s study published in 1883. He used some interesting 
data, for 1880 and 1830, of costs per head in St. George’s 
Hospital. He puts cost of food 10 per cent above 1880 in 
the earlier year, whereas Dr. Tucker only puts it 5 per 
cent higher. The cost of fuel and light, according to 
Dr. Tucker, was some 44 per cent higher in 1830 ; 175 per 
cent higher according to Sir Robert Giffen. In this same 
article, Giffen estimates that average money wages doubled 
between 1833 and 1883. But he says that staff costs per 
patient in the hospital only rose 70 per cent over the same 
period. Dr. Tucker’s wage index only rose 35 per cent. 

To make national income comparisons before 1870, we 
take as our starting-point the index number in the main 
table, which shows 1870 prices as 2 per cent above those 
of 1913, and carry the index back by Dr. Tucker’s figures. 
It is assumed that, for reasons given above, his figure 
requires to be reduced by 15 per cent in 1790, and that it 
is correct for 1854, the discrepancy being interpolated 
linearly between those two dates. 

It is also assumed that working population is 45 per 
cent of the total population. This proportion may appear 
high, but it is borne out by the census figures for Great 
Britain up to 1871, and for Ireland up to 1901. 

After conversion to 1913 prices, values are then re-stated 
in international units, on a conversion factor of 9-16 (based 
on the evaluation of all home-produced income in that 
year) for the 1913 £. 

The imposition of income tax provided material for 
Rev. Beeke’s estimate of 1800, and a further estimate 
(after a decade of rapidly rising prices) was made by 
Colquhoun^ in 1812. 

1 Colquhoun’s results were burlesqued in a pamphlet published by a Birming- 
ham Co-operative Society entitled The People* s Joint Stock Company, Wealth 
Producers : 

“ According to Colquhoun, we find that in 1812 the annual income of the 
people of Great Britain and Ireland, from all sources, was about four hundred and 
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We must first disentangle the figures for Ireland (not 
only for these earlier years, but also since 1860). Ireland 
shows not only a very diflerent level of income per head 
from Britain, but also a very varying proportion of the 
total population. 

In pounds of 1913 purchasing power, per head of the 
Irish working population, Colquhoun’s figure is £35, the 
same per head as Great Britain, and therefore obviously 
too high. McCulloch’s figure of only £14 on the other 
hand is faiily clearly too low (he allowed only £9 millions 
for all non-agricultural incomes in Ireland) and the true 
figure might be estimated at £18. Baxter’s figure for 1847 
is higher per head than in Great Britain and should 
obviously be omitted. The next useful figure is that 
given for 1883 by Sir Robert Giffen, in Economic Inquiries 
and Studies, which works out at £34 of 1913 purchasing 
power per head of the Irish working population. 

For 1911 Bowley and Stamp estimated that social 
income in the twenty-six counties of Southern Ireland per 
head of the occupied population was £51 (as against £106 
for the rest of the U.K.), or £54 at 1913 prices. Professor 
Duncan’s figures for Eire for 1926 show an income of £118 
per occupied person, equivalent to £65 at 1913 prices. 

If we assume that real income per head in Ireland 
remained at the 1837 level until 1846, and that subsequently 
(owing to the great emigration which followed the famine, 
leading to reduction of pressure of population upon 

thirty mUlioris of pounds sterling, and was distributed amongst the various classes 
of which the community is made up in something like the following proportions : 

First. To the Government, including the Army, Naval andT civil establishments, 
about two and a quarter millions of persons for keeping the people quiet, 
66 millions sterling. 

Second. To ministers of religion and school masters for teaching the people 
passive submission and non-resistance ‘ to the powers that be *, and to stage 
players for aimising them with vain shows, 325,000 persons, 12 millions 
sterling. 

Third. To 1,800,000 idlers for doing nothing, or worse than nothing (sotting a 
bad example), one hundred million sterling. 

Fourth. To three three-quarter millions of merchants, shopkeepers, hawkers, 
pedlars, etc., one hundred and sixty-two million sLerling for buying cheap and 
selling dear. 

Fifth, And lastlj^ to nine million of wealth producers by whose labours the 
whole has been created, 100 millions of pounds.*’ 
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agricultural resources), rose steadily at the rate of 1'67 per 
cent per year, we shall obtain quite a good fit to the data 
for 1883, 1911 and 1926. Equating the purchasing power 
of the 1913 £ to 9-25 I.U., we obtain the following figures 
for Irish working population and aggregate real income, 
to be eliminated from the preceding tables : 


TABLE XLVIl 



Occupied 
Population 
(47 per cent 
of Total *), 
millions 

Aggregate 

Beal 

Income, 

million 

I.U. 

1801-10 

2-65 

425 

1822 

3*26 

543 

1841 

3-85 

640 

1843 

3-89 

648 

1847 

3-60 

600 

1858 

2-83 

575 

1860-69 

2-66 

598 

1870-76 

2-51 

626 

1877-85 

2-43 

719 

1885-93 

2*25 

759 

1894-1903 

2-11 

836 

1904-10 

2-08 

950 

1911-13 

2*05 

1014 

1913 

2-04 

1026 

Northern Ireland only : 



1926 

0*57 

358 

1936 

0-58 

430 


♦ llatio based on Bowley and Stamp’s figure of 1-46 millions in 1911 and Giffon’s figure of 
2-38 millions in 1883. 


The figure of 9-25 I.U. to the 1913 £ is shghtly higher 
than that adopted for Great Britain, as Irish prices were a 
little lower. 

The conclusions from the table are rather striking, and 
Dr. Tucker’s wage data confirm the national income 
analysis. The eighteenth century, whatever its cultural 
and political achievements, appears to have been a period 

[contd, on p, 218 
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Real Income and Wages Prior to 1870 


In Founds of 1913 
Purchasing 

Power 1 

Agricul- 1 
tural 
Wages 
(England i 
and 
Wales) 
Average 

•OOO QQ»0 ‘COi-l ‘rH 

♦(MCO (McO(N <M(M* '(MCO *CO 

Wages in 
London || 

• t-cMop coi>oo c 

•cDiO » 

1 

>0 

O «5 

Income 
in I.U. 
per 

Head of 
Occupied 
Population, 
Great 
Britain 

456* 

350 

237 

405 

306 

348 

369 1 

504 

750 

Real Income in 
Millions 
of I.U. 

Great 

Britain 

•M* , ‘ ^ V j 

lOiCO b-OO oou:^ ool 

• • • OOiOiC Ot-O CMOl 

• • • CDOiCN Cy>b-G^ lOOrH rHr-|! 

I— li— <CN rHCMOO ■tHCOiO OOOi 

United 

Kingdom 

2380 

2720 

2530 

3880 

5150 

5680 

6730 

8720 

National Income, 

£ million 

United 

Kingdom 

300 

430 

250-280 

345 

450 

515 

540 

600 

814 

Ireland 

140 

48 

170 

Great 

Britain 

218 

290 

297 

370 

Price 

Factor, 

1913 

Base 

0x00 OOiO OOiCD C<IOb- rH* 

lO b” ri 1 — 1 OOO OrHO rH* 

rH rH rH rH rH t— i 

Year 

1688 

1729 

1775 

1801 

1801-10 

1812 

1822 

1837 

1841 

1843 

1847 

1858 

1868 

1870 


Gregory King . 
Dr. Tucker § 

■ Beeke, Produce 

1 of the Income 
i Tax 

Levi^ 

I Colquhoun 

I Lord Liverpool 
(quoted by 

1 Baxter) 
MacCulloch 

Levi and Baxter 
Giffen, Econo- 
mic Inquiries 
and Studies . 
Smee ^ 

Levi, loc. cit. 
Baxter, The Na- 
tional Income 
Prest 
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of economic decline for the mass of the English people ; 
and the first half of the nineteenth century, with all the 
tremendous changes brought about, only just succeeded 
in maintaining real income per head constant. 

We can now indeed comprehend the full truth of the; 
terrible words which John Stuart Mill, just as the mid -I 
point of the century was approaching, wrote in the third\ 
edition of his Political Economy : “ Hitherto it is question- 
able if all the mechanical inventions yet made have 
lightened the day’s toil of any human being. They have 
enabled a greater population to live the same life of 
drudgery and imprisonment, and an increased number of 
manufacturers and others to make fortunes. They have 
increased the comforts of the middle class. But they have 
not yet begun to effect those great changes in human 
destiny, which it is in their nature and in their futurity to 
accomplish.” 



CHAPTER IV 


THE VALUATION OF REAL NATIONAL INCOME 
IN SOVIET RUSSIA 

In evaluation of real national income^ Soviet Russia pre- 
sents a special case, for many obvious reasons. Though 
there may be arbitrary elements in the price structure in a 
number of countries, most prices in other countries do 
bear some relation to the money costs of production 
incunnd. This is not the case in Soviet Russia. 

The outstanding factors distorting any attempt to 
measure real national income in Soviet Russia by normal 
means are : 

(a) A variable but substantial proportion of all agricultural 
output is requisitioned by the Government, as taxation 
or at low prices. 

(h) Over some (but not all) of tlie period under observation 
rationing has prevailed, the scope of which has varied ; 
the same article often being sold simultaneously at 
low rationed and at high un-rationed prices. 

(c) The levying of an enormous turn-over tax, designed to 
fall particularly heavily on food consumption, and 
constituting more than half of total retail turn-over. 

(d) The rapid rise in money wages and prices throughout 
most of the period. 

(e) The virtual exclusion of imports, leading to very high 
cost production of certain commodities. 

(/) The choice, throughout most of the period, of 1926-27 
as the base year foi’ official statistics of industrial pro- 
duction and of real national income ; certain manu- 
factured goods, sold in small quantities at very high 
prices in that year, subsequently showed a rapid 

1 The author is grateful to Dr. Jasny, Mr. Nove, Mr. Wiles and Mr. Radice for 
very numerous suggestions and criticisms. 
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expansion of production, thus giving the index a very 
strong upward bias. 

These difficulties can be resolved, but in the course of 
so doing it will be necessary to examine certain features, 
of the Soviet economy, such as public finance, retail! 
distribution, industrial production, etc., much more closely' 
than has so far been necessary in other countries. 

A large part of the food produced is consumed on the 
farm by peasant families. For this reason alone, quite 
apart from difficulties of measuring the effects of rationing 
and price differentiation in the towns, the value of food 
consumption must be measured by applying U.S. retail 
values to the quantities of total output. 

In the first instance, direct determinations of real 
national income are attempted for the years 1913, 1928 
(the last year of the comparatively liberal “ New Economic 
Policy ” before the commencement of the first Five-Year- 
Plan), 1932 (after its disastrous failure), and for various 
more recent years. 

The first step is the evaluation of food consumption, 
including all services of transport and distribution, whether 
actual or imputed, i.e. valuing in I.U. at retail prices. 

TABLE I 


Food CoNSUMFriON® (millions of I.U.) 



Value per 
Metric 
Ton in 
I.U. at 
Ketail 
Prices 

1913* 

1928 

1932 

1934-37 

1938 

1950 

1951 

Grain ® . 

165 ‘ 

6,026 ^ 

6,140 

5,450 

6,260 

7,050 

8,440 

7,890 

Potatoes 

66 

1,176 / 

1,302 f 

1,470 

1,020 ‘ 

2,000* 

2,400* 

2,425 * 

Meat and lard 

600 

2,085 

2,550' 

630* 

1,643 * 

1,733 ‘ 

, . 

1,691 

Poultry and 
rabbit meat 

730 

(200) 

220 

140 

(250) 

330 


(360) 

Milk and milk 
products 

J 

100" 

' 2,320 « 

3,011 

1,962 

2,259 

2,600 


2,500 

Fish 

460 

(300) 

430 

600 

712 

688 


(800) 

Sugar . 

140 

188 

171 

115 

278 

353 

381 

449 

Eggs . 

33*’ 

1 

220 

360 

140 

190 

280 


300 

Total of above 


12,614 

14,174 

10,507 

13,612 

16,044 


16,306 

I.U. per head 

•• 

90-3 

93-6 

66*4 

83-6 

89*1 


80*4* 


[JYote« for Table I on oppoeiu page 
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It will be necessary later to sbow (for 1951) a separate 
record of food consumption by the urban population (in 
order that we may place a rouble value on it and deduct 
it from the rouble total of retail sales, so that we can 
ascertain the value of urban non-food consumption). It 
is not always permissible to assume that urban consump- 
tion per head is the same as the national average. As 
well as the sources quoted in the above table, we have 
some data from Czechowicz {W eltwirtschaftliches Archiv, 
April 1932). 


NOTES FOR TABLE I 


Data (where not elsewhere specified) from Jasny, The Socialized Agriculture of the 
U mS»S»li, 

® See also Jasny, International Affairs, October 1952 ; a careful estimate Is made of the 
amount of grain required by livestock, for seed, for industrial use, and for waste in storage. 

" 1 lb. of grain yields about lb. bread in llussia (high extraction of flour and high water 
content of bread) but only about 1 lb. in Western countries. The I.U. value of 1 lb. of grain 
should, therefore, be equated to the 1925-34 price per lb. of bread in U.S. (0‘085). As, however, 
a good deal of this may be rye bread, and in Sweden (where both types of bread are freely 
sold) rye bread is 20 per cent cheaper than wheat bread, a coofilcient of 0*075 is used. 

® Including net additions to stock of grain or livestock. For national income accounting, 
it is more convenient to include them here than to make a separate entry for them. Exports 
not Included. 

“ Jasny ’s figure for 1909--10 to 1913-14 average raised by 2*7 per cent (li years* population 
growth). 

' Territory of post-1921 U.S.S.E. 

' For 1928, Gosplun estimates of per head consumption (71 k. urban, 142 k. rural) quoted 
by Jasny, loc. cit. p. 691. Urban consumi>tion represented 1*92 million tons out of total 
marketings of 2 09 million tons. In 1913 marketings were 4-73 million tons, and it is assumed 
that both rural and urban consumption per head were higher in the same proportion. 

' Official estimate quoted by Jasny, p. 693. 

* Assumed 180 k. per head. Prol. Baykov (Birmingham University Russian Department 
Bulletin, December 1949) gives deliveries of potatoes per head of the urban population as 
220 k. in 1938 and 144 k. in 1939. 

* Including an allowance for increase in livestock numbers of 1*0 million horses, 2*6 million 
cattle, 2*8 million pigs, 7 million sheep and goats, equated to 638 million k. meat deadweight. 

^ Changes in livestock numbers taken as the mean for 1931-32 and 1932-33 (years ended 
June), i.e. horses decrease 4*8 millions, cattle decrease 4-75 millions, pigs decrease 116 millions, 
sheep and goats decrease 13*75 millions, equated to 1087 million k. meat deadweight. 

* Average increase per annum over the period 1934-37 inclusive in numbers of livestock, in 
millions : horses, 0*2 ; cattle, 4*35 ; pigs, 3*66 ; sheep and goats, 7*6 ; equated to 651 million 
k. meat deadweight. 

‘ Increase in numbers of livestock in millions : horses, 0*9 ; cattle, 3*0 decrease ; pigs 
5*2 decrease : sheep and goats, 0*9 ; net decrease equated to 419 million k. meat deadweight. 

*** Including a negative allowance (approximate) for declining livestock numbers. 

** The I.U. value of milk sold as such is 137*5 per ton. The same weight of milk converted 
to butter or cheese is worth 48 or 73 I.U. respectively (more, however, if we assume that some 
of the buttermilk or whey is available for human consumption). The factory output of butter 
in 1952 was 382,000 tons (Prof. Baykov), corresponding to some 8 million tons of milk or 
nearly i of the total available supplies. Allowing for home-made butter (now probably on a 
small scale) and for cheese, with some offset for buttermilk, we fix a value for all milk output 
of 100 I.U, per ton. 

* Khruschev's recent statement gives the number of cows in 1953 at 24*3 millions. The 
national average yield per cow was recently published in an official paper in one of the remoter 
provinces at 1027 kilos (the planned yield on the State forms in 1941 was only 1180 k.), giving 
25 million tons. 

* Per thousand. 

« Czechowicz, WeltuirtschafUiches Archiv, April 1982. 

*■ To these should be added about 10 I.U. per head to cover other foods, mostly fruit and 
vegetables, but also Including about 1*5 I.U. for vegetable oils and a small entry for tea. In 
comparing these figures with other countries it should be remembered tliat they are at retail 
v&liios 

* Whole population taken at 203 millions. 
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It must be remembered that the changes in these 
ratios represent not only any increase or decrease in the 


TABLE II 

Eatio of Ukban to National Average Consumption per Head 


Meat 

Milk and 

Milk Products 

Vegetables 

1913 . . 2-3 

1928 . .1-9 

1932 . . 1-6 

1937 . . 1-8 

1913 . . 1-4 

1928 . . 1-05 

1932 . . 0-8 

1937 . . M 

1928 . . 0-8 

Potatoes 

Grain 

Eggs 

1928 . . 0-55 

1938 . . 1-0 

1913 . . 0-85 

1928 . . 0-85 

1932 . . 0‘85 

1938 . . 0*9 

1928 . . 1-9 




relative privileges of the urban population, but also the 
increasing proportion wliich the urban population con- 
stitutes of the whole. On the basis of these trends the 
following estimates of urban consumption per head are 
made for 1961. 

TABLE III 



Kilos per Head per Year 


National 

Average 

Urban 

Graio 

235 

225 

Potatoes ...... 

180 

180 

Meat and lard (including jioultry and 



rabbit meat) ..... 

16 

24 

Milk and milk products (expressed as 
milk) 

125 

125 

Fish 

9 

12 

Sugar . ^ . . . . 

16 

20 

Eggs (number) 

50 

75 

Vegetable oils ..... 

5 

8 


We can next measure, in real terms, the consump- 
tion of housing space. The basis used for international 
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comparison of rents is a dwelling of 3-5 rooms rented at 
$8-47 per room per month in U.S.A. in 1929 with private 
bathroom, closet and running water, or $7*47 without 
these amenities. On the American rent index this cor- 
responds to |7-01 over the period 1926-34, i.e. 7-01 I.U. 
per room per month. The average room may be taken at 
16 square metres, and the value of 1 square metre at 5-26 
I.U. per year. 

The number of square metres of floor space of urban 
dwellings, according to Professor Baykov,^ was 159 millions 
at the Census of 1926 and had probably risen to 163 
millions in 1928. According to Mequet ® the amount of 
floor space available in 1924 was 20 per cent less than in 
1913. The amount of floor space for 1923 is given by 
Professor Prokopovicz * at 128 millions, and the figure for 
1913 can therefore be put at 170 millions. Professor 
Prokopovicz also gives 185 millions for 1932 and 212 
millions for 1937. This latter is compatible with Pro- 
fessor Baykov’s figure of 225 millions for 1939 ; during the 
period 1933-37 total building averaged 5-4 million square 
metres per annum.* (It is interesting to notice that Pro- 
fessor Baykov states that only 140 millions out of this 
225 million square metres of floor space was “ socialised ”.) 
Professor Baykov states that his estimate is made after 
some allowance for deterioration. 

The plan drawn up just before the war provided for a 
rate of construction of 9 million square metres per annum 
of urban dwelling, of which as much as 2 millions were to 
be privately owned. 

Professor Baykov claims that in 1951 27 million square 
metres of urban dwelling space (included private buil^ng) 
were constructed, together with 400,000 rural houses or 
another 10 million square metres. This enormous increase 
on the pre-war rate of building (which was only at the 

^ Bulletin of the Department of Russian Studies, University of Birmingham, 
1963. 

2 International Labour Review, vol. 25, p. 621. 

* Bulletin from the Institute of Soviet Russian Studies, Geneva, 1939 : also in 
his book Russland's V olkswirtschaft unter den Sowjet 

^ MorMy Labour Review, February 1940. 
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rate of a little over 5 million square metres per annum, 
witli probably very little rural bousing in addition) is 
quite incompatible with the figures of the supply of 
building material. Between 1940 and 1950 the supply of 
bricks only rose 30 per cent, of timber 32 per cent, andj 
of cement 82 per cent. ( 

It does not appear that there has been any very great' 
relative diversion of constructional resources from industrial 
building to housing, and the net rate of increment of 
housing space now can hardly be higher than 10 million 
square metres per year. (It is easier to show high totals 
when a good deal of “ rehabilitation ”, often of only quite 
minor damage, is included.) 

TABLE IV 

Floob Space of Dwellings in Millions of Square Metres 


Year 

Urban 

Rural 

Total 

1913 

170 

330 

500 

1928 

163 

355 

518 

1932 

185 

355 

540 

1934-37 

203 

355 

558 

1938 

216 

355 

571 

1940* 

272 

405 

677 

1944* 

206 

352 

558 

1948 * 

261 

382 

643 

1951 * 

291 

382 

673 


New Borders. 


Messrs. Bergson and Heymann (in Soviet National 
Income and Produd, 1940-48) estimate the net rate of 
increase of housing space over the years 1944-48 at 21 
million square metres per year, of which 7*5 millions 
were rural. Xhough much lower than Professor Baykov’s, 
this figure also can only be substantiated if we assume 
that it contained a good deal of “ rehabilitation ”. These 
authors quote a figure of 215 million square metres for 
urban dwellings in 1937, and 272 million square metres 
(allowing for territorial changes) by 1940. We may also 



IV 


REAL NATIONAL INCOME IN SOVIET RUSSIA 226 


accept tlieir figure of 405 million square metres for rural 
housing, though this is a great deal lower than the average 
of 4 square metres per head estimated for the rural popula- 
tion by Professor Polanyi {The Manchest^ School, 1934). 

The figure for rural housing is assumed to have 
remained imchanged from 1928 to 1938, For 1913 an 
approximate estimate is made. 

The output of “ means of production ” or capital 
goods (including building), gross, i.e. including provision 

TABLE V 

Capital Goods Output in U.S.S.R. and U.8.A. 



U.S.A., 

,* 1029 

U.S.S.R., 1988 

U.S.S.11., 1934 

U.S.S.R., 

1927-28 

Capital Goods 




$ million at I 


$ million at 

$ million lit 


uantity 

$ million 

Quantity 

U.S.A. 
Prices of 

Quantity 

U.8.A. 
Prices of 

U,S.A. 
Prices of 





1929 


1929 

1929 

Cement (million 








tons) 

28*95 

271 

6*7 

53 

3*66 

33 

18 

Timber (million 
cb. m.) . 

Copper (thousand 

76*1 

1007 

34*6 

461 

18*9 

263 

137 

tons) 

460*0 

584 

103*0 

41 

64*8 

26 

26 

Steel (million tons) 
Locomotives f 

57*34 

2290 

18*0 

702 

9*56 

382 

170 

(Nos.) 


332 ( 

1,626*0 

52 

1,345*0 

43 

15 

Railway wagons t 
(Nos.) 

Tractors (thous- 


49,100 0 

73 

32,400*0 

48 

16 


ands) 

678-0 

262 1 

32-0 

23 

94*4 

69 

3 

Motor trucks 

140*0 

165 

72*5 

80 ' 

1 

(thousands) 
Electrical trans- 



(approx.) 





formers (thous- 
and kwh.) 

76-0 

600 

•• 

10 

(approx.) 

2,874*0 

5 

1 


.. 

6346 

• • 

1670 

•• 

939 

387 

Total gross invest- 








ment, $ billion 
of 1929 purchas- 







1-66 

ing power 

Total gross invest- 


22-76 


6-68 


3-98 

1-48 

ment, billion I.U. 

. . 

20-4 


6-00 

- 

3-57 


• Data from Survey of Current Bminees aud memoranda by National Bureau of Economic Research, 
t Prices in Great Britain, as given ir 1930 Ceneue of Production, converted into dollars, 

Q 
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for maintenance and depreciation, can also be converted 
to I.U. for 1928, 1934 and 1938 as follows : 

We have for the U.S.S.R. quantitative ^ data of the 
output (from which we must exclude exports and add 
imports) of the following commodities, which are exclus-, 
ively used for investment or construction, namely : 

Cement Motor trucks 

Sawn timber Locomotives 

Copper Railway wagons 

Steel Electrical transformers 

Tractors 

In U.S.A. in 1929 gross investment * in fixed capital 
was ^22- 75 billions, of which the commodities specified 
above constituted $5-35 billions. In default of a better 
method, their output in U.S.S.R. is used to estimate the 
total value of gross investment (including all repair and 
depreciation) in dollars of 1929 purchasing powdr, and 
thence in I.U. 

Dr. Jasny gives the following figures for net investment : 


TABLE VI 



1928 

1937 

1940 

1048 

In true 1920-27 prices correcting 
for bias of index numbers, 
billion roubles : 

As given in Soviet Economy in 
the Plan Em 

4-8 

22*0 

244 

27-2 

Amended in corrigenda . 

4-8 

20-0 

21-5 

24-5 

Converted to billion $ of 1926- 
1927 value .... 

1-50 

5-8 

6-9 

7-1 

Converted to billion I.U. , 

1-36 

5-3 ' 

6-3 

6-5 

Deduced gross investment, bil- 
lion I.U.* .... 

1-60 

6-75 

8-5 

1 8*1 

* Deduced from ratios given by K.aplan in Sovwt Economic Growth, p. 4! 

5. 


Dr. Jasny’s method gives a result identical with the 
ormer method for 1928, but some 20 per cent higher for 

' Handbook, pp. 146 et seq, 

* Professor Kuznets’s estimate from National Bureau of Economic Research 
Bulletin, 62, p. 0. Defined inclusive of all parts, repair and service work (which 
are excluded from the current official estimate of gross investment). 
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1938. This discrepancy is not surprising. A gradually 
increasing proportion of more highly fabricated capital 
goods, from the same volume of basic constructional 
materials, is quite a plausible hypothesis. 

Taking real gross investment of 8-5 billion I.U. in 
1940 as our base, we can establish figures for other years 
from Mr. Nove’s study.^ He advances circumstantial 
evidence for an 80 per cent increase between 1940 and 
1951. For other post-war years, he shows that the trend 
of the official index of volume, and of Dr. Jasny’s inde- 
pendently calculated index, are very similar. 


TABLE VII 

Real Gross Fixed Investment in Billions of I.U. 


1946 

3947 

1948 

1949 

1950 

1951 

3962 

6-8 

7*5 

9-2 2 

11*1 

13-7 

15-3 

17-0 


A recent official statement indicated that the volume 
of investment in 1953 was 4 per cent higher than in 1952, 
or 17-7 billion I.U. 

These results are not incompatible with available 
information about the current rouble value of gross fixed 
investment, if we accept an estimate that has been made, 
that in 1950 the purchasing power of the rouble over 
investment goods was about 6 to the U.S. |. (The general 
ratio for converting 1950 dollars to I.U., as stated above, 
was 1-649 $ to the I.U. ; but in the case of construction, 
which constitutes about two-thirds of all gross investment, 
the purchasing power of the dollar was much lower.) 

We are now in a position to enumerate, in I.U., the 
growth of capital, its annual requirements for depreciation 
and maintenance, and net investment. Gross investment 
has been defined in the grossest possible manner, to include 
all kinds of repair work — so far as mffian capital is con- 
cerned. The stock of rural dwellings, farm buildings, 

^ Iteview of Economics and Statistics, February 1954. 

® This is higher than the figure in the previous table. Mr. Nove considers that 
all Dr. Jasny’s post-war figures are a little too low. 
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growing crops and livestock, as it existed in 1928, is 
excluded from the calculation. The maintenance of such 
capital depends upon peasants’ and craftsmen’s labour, 
and on locally produced materials, and does not draw 
upon the fund of resources available for gross investment/ 
as we at present define it. We will include, however, thel 
capital value of agricultural implements and irrigation' 
works as they were in 1928 and investment after 1928 in 
new types of agricultural machinery. 

The war-time loss of capital (less capital gained in 
annexed territories, from reparations, etc.) is taken ^ at 
20 per cent of the 1941 capital. 

The stock of capital on 1st July 1928 has been stated ® 
at 49‘4 bilhon roubles in 1933 prices, or 140 billion roubles 
in 1945 prices, each of which is equivalent to some 17 
billion I.U. This includes® 8-0 bilhon roubles of livestock 
and 16‘9 billion roubles of farm buildings and improve- 
ments, at 1925-26 prices. It appears that the “ 1933 
prices ” officially used for capital goods did not differ 
greatly from those of 1925-26, and were if anything a little 
lower, so we equate this rural capital to 6-7 I.U., leaving a 
capital stock of 10-36 I.U. in mid-1928, or 9-7 at the 
beginning of the year. 

Messrs. Bergson and Heymann * quote allowances 
officially fixed in 1938, of 5-5 to 6 per cent for depreciation, 
and 2-2 to 3 per cent for repairs. Mr. Kaplan, in Soviet 
Economic Growth, thinks that a 4 per cent depreciation 
allowance should be sufficient (result obtained by com- 
pounding 10 per cent on equipment and 2 per cent on 
buildings) but makes no allowance for repairs. 

Professor Prokopovicz ® was of the opinion that 
“ depreciation ” (apparently in this case the entry was 
intended to cover maintenance also) in 1929-30 should 

1 This hypothesis leads to much the same result as the hypothesis of Messrs. 
Bergson and Heymann, that capital stock of 1948 was a little below that of 1940, 
when we define the 1940 figure inclusive of the newly annexed territories. 

* Soviet Economic Growth, p. 49. 

® Figures quoted by Dr. Jasny from First Five-Year Plan. 

^ Soviet National Income and Product, 1940-48, p. 191. 

® Bulletin of the Institute of Russian Research of the University of Birmingham, 
1931. 
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be allowed at 3 billion roubles, corresponding to about 
2 billion roubles for 1928, or 0*56 billion I.U. — some 5 per 
cent of the estimated capital stock. However, much of this 
capital represents housing, railways and other forms of 
investment to which low rates of depreciation would 
apply. “ Productive funds of large-scale industry ” — the 
form of capital on which higher depreciation rates would 
apply — only amounted ^ to 8-1 billion roubles of 1926-27 
value in 1925, and was increasing very slowly. (In 1913 
this had been 3*5 billions at current prices, or also about 
8 biUions at 1928 prices, if we use wage rates as a conversion 
factor.) The U.S.A. in 1929 * had a capital stock (defined 
as above, and excluding agricultural capital) of $247 
billions, on which charges for depreciation and accidental 
damage ® were $8-0 billions to which we should add 
Mr. Fabricant’s estimate of $1-2 billions for depreciation 
on governmental property, making in all a total of $9-2 
billions, or 3’ 7 per cent. Repair and maintenance work 
as estimated by Professor Kuznets was some $6 billions, 
or a further 2| per cent. 

TABLE VIII 



Building and 
Construction 

All other Capital 


1907 

1924 

1930 

1907 

1924 

1930 

Eepair and mainten- 
ance,* £ million 

49-5 

124 

153 

51*6 

118-5 

106-5 

Do. at 1913 prices 

49-5 

56*2 

69*6 

51-6 

59-2 

53-2 

Stock *1* of capital at 
1913 prices, £ million 

3160 

3519 

3919 

4346 

4910 

5141 

Maintenance percentage 

1-6 

1-6 

1-8 

1-2 

1-2 

1-0 


♦ National Income and Outlay, p. 178. 

t E. H. P. Brown, Economic Journal, June 1953. valued at replacement cost. 


Full statistics of all repair and maintenance work on 
capital equipment are compiled by some countries and not 
by others — Britain, for example, has just ceased to include 
all repair work in gross investment. An examination of 
some past years is of interest. 

V 1 Baykov, Development of the Soviet Economic System. 

* Goldsmith, loc, cit. * Survey of Current Business, July 1962, p. 14. 
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There is some indication, however, that in these years 
many business firms performed an unusually large pro- 
portion of repairs themselves, and the value of the work 
was, therefore, not included in the Census of Production 
Statistics. 

When current repairs to buildings were recently 
excluded from the official figures of gross investment, their 
current cost was estimated at £600 millions per annum, 
equivalent to about £100 millions per annum of 1913 
purchasing power. The stock of buildings was valued at 
£4554 (of 1913 purchasing power) in 1938 and may be 
£5000 millions now, giving a ratio of the order of magnitude 
of 2 per cent. 

Norway is a country which includes all repair and 
maintenance work in gross investment. Norway’s capital ^ 
in 1939 was 31,372 million kr., or 22.261 million kr. 
excluding forests, farm crops and buildings and dilrable 
consumers’ goods other than dwellings. The cmnhined 
value of repairs and depreciation,® excluding agriculture 
(other than on macliincry) and forestry, was 858 million 
kr. or 3-8 per cent. We thus find the following percentage 
rates on capital : 


TABLE IX 



U.S.A. 

Britain 

Norway 

Maintenance . 

2*5 

2-0* 


Depreciation . 

3*7 



Combined 

6-2 


3-8 


Buildings only. 


For the Russian economy an allowance of 5 per cent, for 
maintenance and depreciation combined, is considered the 
best estimate. 

We are now in a position to prepare, by linear inter- 
polation, and on the above assumptions, a complete table 
for the period 1928-52. 

^ Nasjonal inntehten i Norge, pp, 126-8. 

* Nasjonal regnshap, p. 131. 
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TABLE X 



Capitol * at 
Boginning 
of Year 

Billion I.TJ., 
Depreciation and 
Maintenance 
during Year 

Gross 

Investment 
during Year 

Net 

Investment 
during Year 

1928 

9‘7 

0-5 

1*5 

1-0 

1929 

10*7 

0-5 

2*0 

1*5 

1930 

12-2 

0*6 

2-8 

2-2 

1931 

14-4 

0*7 

3*7 

3*0 

1932 

17-4 

0*9 

4*2 

3*3 

1933 

20*7 

1*0 

4*7 

3*7 

1934 

24-4 

1*2 

5-2 

4*0 

1935 

28*4 

1*4 

5*7 

4-3 

1936 

32*7 

1*6 

6-2 

4*6 

1937 

37*3 

1*9 

6-7 

4-8 1 

1938 

42*1 

2*1 

7*3 

5-2 

1939 

47*3 

2*4 

7*9 

5-5 

1940 

52-8 

2*6 

8*5 

5-9 

1941 

58-7 




1946 

47-0 

2*4 

6*8 

4-4 

1947 

51*4 

2*6 

7*5 

4-9 

1948 

56-3 

2*8 

9*2 

6-4 

1949 

62-7 

3*1 

11*1 

8-0 

1950 

70-7 

3*5 

13*7 

10-2 

1951 

80*9 

4*0 

15*3 

11-3 

1952 

92-2 

4*6 

17*0 

12-4 

1953 

104*6 

5*2 

17*7 

12-5 

1954 

117*1 

•* 




* Excluding rural buildings and livestock. 


We next proceed to a revaluation in real terms of the 
national income of 1913 and 1928. 

Exports of the llussian Empire, excluding Firdand, in 
1913 were 1583 million roubles, and we can more or less 
attribute the whole of this amount to U.S.S.R. territory. 
The Succession States were mostly “ deficit areas ” for food. 

This represented £168 millions at current prices. The 
Statist-Samrbeck index for prices of food and raw materials 
shows a rise of 22 per cent between 1913 and 1925-34, or 
17 per cent allowing for depreciation of sterling against 
the dollar in 1931-33. This makes 1913 exports the 
equivalent of 168 x 1- 17 x 4’87 = 960 million I.U. 
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Of the rouble value of exports we assume 900 million 
roubles to represent the output of agriculture and fishing, 
and the remainder the net contribution of transport, 
commerce, manufacture, mining and forestry. 

Imports were 1-37 billion roubles or $705 millions. 
World prices of manufactured goods rose about 40 per cent 
between 1913 and 1925-34, making this figure the equiva- 
lent of 987 million I.U. 

Revaluation of imports is necessary because they enter 
into consumption prices. 

In other countries where large boundary changes 
occurred, the 1913 national income investigations have 
generally referred to contemporary boundaries. But for 
Russia the 1913 investigation is based on the work of 
Professor Prokopovicz, which sets out to cover only the 
1921-39 territory of the U.S.S.R. (Originally Professor 
Prokopovicz estimated the income of fifty provinces of 
European Russia only, and by estimation extended his 
results to U.S.S.R. territory.) His results for 1900 and 
1913, and estimates of real income at 1913 prices for the 
years 1922-23 to 1931, were published in a memorandum 
^931) issued by the Birmingham University Bureau of 
Research on Russian Economic Conditions. 

We now have valuations in international terms of the 
value of exports and consumption of food and of dwelling 
space and we must seek methods of revaluing the remainder 
of the national income. 

For 1913 (for the 1921-39 territory of U.S.S.R.) Professor 
Prokopovicz obtains a national income less depreciation of 
13’ 06 billion roubles, or 5-56 billions excluding agriculture 
and fishing. He includes the current value of new building 
work, but makes no entry for the annual value of existing 
dwellings. 

He also m^kes no entry for services performed by 
public authorities. Government expenditure less debt 
service was 2-57 billion roubles in 1913, say 3 billions 
including local authorities, or 2-6 billions for Russia as 
under post-1921 boundaries. Besides Government services 
he also omitted the value of all service industries other than 
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commerce, transport and communication (i.e. professional 
services, hotels, domestic service, etc.). But for pre-revolu- 
tionary Russia a proportion somewhere between 5 and 10 
per cent of money national income appears to be indicated. 

To obtain figures on a market price rather than factor 
cost basis we must include the proceeds of indirect taxation 
and State monopolies, namely 2-0 billion roubles for the 
Russian Empire,^ or say billions for U.S.S.R. territory. 

Billion Roubles 


Recorded net national income 

Do., less agriculture and fishing 

13-06 

5-56 

Addition for service industries 


1-1 

Addition for indirect taxation 

. . 

1-7 



8-36 


Of the above, some 0-68 billion roubles of non-agri- 
cultural output has already been valued in exports, leaving 
a balance of 7-68 billion roubles, or 9-05 billion roubles 
including imports, to be revalued. 

Evidence of the purchasing power of the rouble in 1913 
can be obtained from certain non-food retail prices. For 
the three Succession States of Poland, Finland and Estonia 
we have comparisons with U.S. retail prices for 1929. 


TABLE XI 

Comparisons at Current Rates of Exchange 
U.S. Prices, 1925-34 = 1 


Item 

U.S. Prices, 
1925-34 

U.S. Prices, 
1929 

Succession State 
Prices, 1929 

Deduced Russian 
Prices. 1913 

Clothing 

1 

1-110 { 

Poland *86 
Finland -99 

-60 

-72 



( 

Poland -84 

-75 

Fuel . 

1 

1-022 1 

Finland *79 

-41 



Estonia -65 

-68 


These can be carried back to 1913 by the use of each 
country’s index number. Tliis should give, at any rate, 
some indication of the level of retail prices in other parts 
of the Russian Empire in 1913. 

^ .Pr, Margaret Miller^ J^cpnowto (^Qvdition of Evssiaf 1905-14, 
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The exchange value of the rouble in 1913 was |0-515 
and these figures indicate a purchasing power of 0-79 I.U. 
Comparing U.S. retail prices of 1913 with those of 1925-34, 
the purchasing power of $0-515 in U.S. in 1913 was also 
about 0-79 I.U. The rouble may be expected to have had a 
comparatively high purcltasing power over such goods and 
services as handicraft products, wood fuel, and the labour of 
distributive workers. This, however, was offset by its low 
purchasing power over manufactured goods at wholesale. 

We thus value the 9-05 billion roubles residue at 
7-15 billion I.U. 

The low purchasing power of the rouble over manu- 
factured goods in 1913 may have been due to high-cost 
production under tariff protection, and to high costs of 
transport. Czcchowicz {WeUwirtscJiaftUckes Archiv, April 
1932, p. 488), comparing the prices of a number of leading 
manufactured articles, finds that the purchasing power of 
the rouble in 1913 was only 59 per cent of its exchange 
value when compared with the dollar, 55 per cent when 
compared with the mark, 62 per cent when compared with 
the £, 67 per cent when compared with the French franc. ^ 
(Over agricultural produce, at the same date, the rouble, 
when compared with these four currencies, showed a pur- 
chasing power 40-57 per cent above its exchange value.) 

We have, therefore, for 1913 : 

Bmion 

I.U. 

Food consumption (including allowance for 


fruit and vegetables) . . . 13*7 

Value of dwelling space . . . , 3*16 

Other consumption and investment within 

country ’7*15 

Deduct imports ...... 0*99 

Add exports ...... 0*96 


Produced national income . . . 23*99 


-r 1*075 to convert prices to geometric mean basis ^ 

1 G. Meyerson, Froniyshhnnaya depressiya v Mosii v 1906-9 (Industrial 
Depression in Russia, 1906-9), 1927 (quoted by Manya Gordon, 'W(ytkera before 
and after Lenin), estimates that domestic prices (presumably of manufactured 
goods) in Russia in 1913 were, on an average, 60 per cent higher than in England, 
and 70 per cent higher than in U.S. 2 Chapter I, p. 32, 
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National income at current prices in 1928 was estimated 
by Katz ^ at 29' 9 billion roubles, of which 11-7 billions were 
agricultural incomes. To obtain the supply of non-food 
goods and services we take the residue of 18-1 billions, add 
the output of industrial crops, estimated at 0-5 billion, 
and deduct the transport and distributive services per- 
formed on foodstuffs, which we may put at 1 billion, 
leaving 17'6 billions. Next we add imports (1-0 billion) and 
deduct the non-agricultural element in exports (0-6 billion), 
gmng us 18-0 billions. 

Katz’s figure includes 2-5 billions “ profits of the social- 
ised sector ”, which appear to be net, after providing for 
depreciation. He appears to have included the value of 
the services of handicraftsmen, and of small traders 
handling material goods, but as a good Marxian he must 
have excluded purely personal services, such as domestic 
work, entertainment, etc. — which we may estimate at 
1-5 billions (Governmental services worth 2-7 billions are 
omitted here, as we have material for evaluating them 
separately). This gives us a product of 19-5 billions at 
factor cost, and to convert to market prices we must add 
a further 1-9 billions (“ Trade or Craft Tax ” and “ Excises ” 
as shown by Professor Baykov), making 21-4 billions in all. 

Gross investment was 7-3 billion roubles and net invest- 
ment 5-3 billions (Professor Prokopovicz’s estimate for 
depreciation in 1929-30 revised — see above). 

This leaves consumable goods and services, other than 
food and dwelling space, at 16-1 billion roubles. 

The education and health services, in this and in other 
years, are valued by Jasny** in 1926-27 roubles. A 
teacher who received $1250 per year in U.S.A. in 1925-34 
received 1250 roubles per month in 1952, and about one- 
tenth of that money income in 1926-27. Over such 
services, therefore, the 1926-27 rouble had a purchasing 
power of O' 84 1.U. ; over industrial goods, however, only of 
about 0-37 I.U. ; for the whole education and health 
services an equivalent of 0-61 I.U. is assumed. 

1 Natioml JnooTne of the U *8, 8, B, and Us Distribution (in Russian), 1032. 

® Revised values in the corrigenda to Tlie Soviet Economy in the Plan Era. 
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Regarding the Armed Forces, Professor Wyler’s figures ^ 
are used, which express the value of their services in dollars 
of 1940 purchasing power, which can be readily converted 
into I.U. 

For consumption goods and services we may use an / 
index of non-food retail prices calculated by the Moscow 
Institute of Conjuncture ^ (which at that date had not yet 
been abohshed), showing a rise between 1913 and 1927 of 
112 per cent. This gives the rouble a purchasing power of 
0-373 I.U. in this sphere,® and private consumption an 
aggregate value of 6-00 billion I.U. 

We have, therefore, for 1928 : 

BUIlon 

1.XJ. 

Food consumjjtion (including allowance for 


fruit and vegetables) . . . 15-69 

Dwelling space . . . . . 2-73 

Other private consumption . . . 6-00 ' 

24-42 

Divide * by factor 1-075 .... 21-75 

Net investment . . . . . 1-00 

Education and health .... 0-98 

Armed Forces ..... 0-88 

24-61 


We may now consider, for more recent years, the 
amount of consumption of goods other than food and 
housing. The basic material is from statistics of retail 
sales, excluding food consumption. 

Regarding retail sales and related transactions, Messrs. 
Bergson and Heymann give the following figures (bilhon 
roubles : 

^ Social Mesearchy Becombor 1946. 

2 Published by London and Cambridge Economic Service, 7th May 1928. 

® Czechowicz ( Weltwirlschaftliches Archiv^ April 1932) finds that the purchasing 
power of the rouble over manufactured goods at wholesale in 1928 was oidy 37-43 
per cent of its exchange value, when compared with the £, dollar, mark and franc. 
Over agricultural produce in 1928, compared with the same currencies, it had a 
purchasing power 29-40 per cent above its exchange value. 

* See Chapter I, p. 32. 
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TABLE XII 



1937 

1940 

1944 

1948 

Ketail sales by state and co-operative 
stores ...... 

126 

175 

119 

330 

Of which sales to non -household buyers 

15 

13 

6 

25 

Sales to households in collective farm 





markets ..... 

16 

35 

50 

48 

Sales of services to households (other 





than rent of housing) 

14 

20 

12 

25 


141 

217 

175 

378 


It is not easy to estimate what proportion of collective 
farm sales is direct to households, and what proportion 
is purchased by State and co-operative buyers. Mr. Nove, 
calculating by different methods, finds the total of cash 
sales to households, including services but excluding rent, 
to be 206 bilhon roubles in 1940, 352 in 1948, and 402 in 
1951. His 1951 figure will be used provisionally. Some 
price data are available to express it in real terms. 


TABLE XIII 



Urban Expenditure 
per Head, 1951 

KUob 

Roubles 

Grain .... 

225 

635 

Potatoes 

180 

144 

Meat and lard 

24 

480 

Milk and milk products 



(expressed as milk) 

125 

288 

Fish .... 

12 

174 

Sugar .... 

20 

260 

Eggs (number) 

75 

75 

Vegetable oils 

8 

192 

Total of above 


2248 


The next step is to deduct expenditure on food (all 
urban food expenditure, and rural cash expenditure). 
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Allowing for fruits and vegetables, tea and other foods 
not covered, this total should be raised to about 2500 giving, 
for an urban population (1951) of 78 millions, food con- 
sumption valued at 195 billion roubles. 

Among the rural population of 126 millions there was , 
also considerable cash expenditure on food. In the first I 
place non-agricultural rural workers (in transport, forestry, 
etc.), some 25 millions with their families, probably bought 
most of their food for cash, say 1500 roubles per head or 
37 billions in all. The remaining 100 millions farm popu- 
lation certainly paid cash for their tea, sugar and &h 
(400 roubles per head per year if they consumed at urban 
rates per head, though in fact they probably consumed 
considerably less) ; but in addition they would have to 
buy grain and potatoes when their own crops were short, 
or where they were primarily engaged in the production 
of industrial crops (cotton, sugar beet, etc.). We Avill.make 
an all-round allowance of 500 roubles per head per year, or 
another 50 billion roubles cash food expenditure. 

We therefore have : 


All cash sales (excluding rent) to 

Billion Roubles, 
1951 

households .... 
Less food purchases by urban popu- 

402 

lation ..... 
Less food purchases by rural non- 

195 

farm population 

Less food purchases by farm popula- 

37 

tion ..... 

50 

.. 120 


By 1953, however, the figure for cash sales had risen 
to 444 and the deductions (with reduced food prices) had 
fallen to 224, giving non-food purchases of 220 billion 
roubles. The available prices refer to the year 1962, and 
will be applied (provisionally) to both the 1961 and 1953 
figures. 

The following price information is available from 
comparisons prepared by Mr. Wiles and M. Delprat, from 



IV REAL NATIONAL INCOME IN SOVIET RUSSIA 239 

their observations made while attending the Economic 
Conference in Moscow in April 1952. 

The link between pence or francs, and 13. S. cents of 
] 950, is made on the O.E.E.C. study mentioned at the end 
of Chapter 11. 

TABLE XIV 


Purchasing Power of the Rouble, 1952 (Non-pood) 




Pence or 
Prunes 
of 1952 

J’ence or 
Francs 
of 1950 

U.S. Cents 
of 1!)50 

U.S. Cents 
of 1935-39 

U.S. Cents 
of 1925-34 

Clothing and textiles (Wiles) * 

2-4d. 

l*97d. 

2-58 

1-38 

1-65 


(Delprat) I 

11 fr. 

8*4S fr. 

2-13 

M4 

1-36 

Durable goods 

(Wiles) * 

4*4d. 

3*79d. 

5-85 

3-44 

3*r>i 


(Delprat) f 

33 fr. 

24-2 fr. 

4-57 

2*70 

2*75 

Services 

(Deljirat) f 

60 fr. 

40*6 fr. 

lG-83 

9*92 

10-10 


♦ Bulletin of the- Oxford Institute of Statistics, September 11152. 
t Economie et himanwne, 19.52. 


Delprat estimates the purchasing power of the rouble 
over drink at 5 frs. in 1952, wliich is equated by a pro- 
cess similar to the above to 1*65 U.S. cents of 1925-34:. 
For cigarettes, by a direct comparison, the 1952 purchasing 
power of the rouble is equated to 3-3 U.S. cents of 
1925-34. 

We also have the following : 

TABLE XV 
PiiiCE OP Fuels (Wiles) 



Kronblea 

U.S., 

1925-34 $ 

I.U. Value 
of Kouble 

Coal per metric ton . 

200 

9-66 

0-048 

Gas per cubic metre 

0-2 

0-032 

0-16 

Electricity per kwh. 

0-4 

0-03 

0-075 1 

Kerosene per imp. gall. . 

3-4 1 

0-10 

0-029 j 




0-07 j 
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Available information on the distribution of non-food 
expenditure is scanty. 


TABLE XVI 

Percentage Disteibgtion of Expenditure 

OTHER TUAN FoOD OR ReNT 



Urban lliidgets, 
1928 

Statistisches Reichsamt ‘ 
Kstimates for 1936 

1 ISarnor Family 

2 Earner Family 

Clothing . 

48 

44 

52 

Drink 

6 

i 


Tobacco . 

3 

1 25 

16 

Fuel and light . 

14 

18 

23 

Transport, recreation 




cultural, medical . 

13 

1 13 

f\ 

Other 

16 

y 


In the light of this information, weights are imputed 
to the various elements in the rouble value of consumption 
besides food and rent. In order to make an “ ideal index 
number ” comparison, a table is constructed by which all 
rouble consumption can be re-stated in I.U. terms : at 
the same time, a hypothetical consumable income of 
100 I.U. (distributed among different objects of consump- 
tion on U.S. 1925-34 experience) is revalued in rouble 
terms. These calculations cover food and rent (including 
imputed expenditure on these objects by the rural popula- 
tion) as well as other forms of consumption. 

For food the re-weighting is carried out commodity by 
commodity. 

Precise U.S. weights for the period 1925-34 are not 
conveniently available, but the weights for the period 
1935-39 are not seriously different. The purchasing power 
of the rouble Computed on American weights is as much 
as 27 per cent below that computed on Russian weights. 
This is mainly due to the relatively high prices of meat 
and dairy produce. (The calculation of the Statistisches 


Vierteljahrehefte zur Statistik des Deutachen Reicha, 1938, Vierter Teil. 
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TABLE XVII 


Pool) Consumption (kilos per person per week) 



llussian 

Quantities 

Value in 
Roubles, 
1952 

Value 
in I.U. 

u.s. 

Quantities 
of 1935-39 

Value in 
Roubles, 
1952 

Value 
in I.U. 

Bread (including Hour) 

and 







cereals converted 

to 







equivalents . 


4-5 

9-0 

•742 

2*6 

5-2 

•429 

i Blitter 


0-05 

1-4 

•048 

0*15 

4*3 

•145 

j Margarine 


0*1 

1-8 

•024 

0*24 

4-3 

•058 

! Meat 


0*3 

5-4 

•180 

1-1 

19-8 

•660 

Potatoes . 


3-45 

,3*1 

•228 

M6 

1-0 

•076 

1 Sugar 


0*3 

3*2 

•042 

0*85 

9*5 : 

•119 

1 Milk (litres) 


1-5 

3*3 

•205 

3-0 

6*6 

•411 

Eggs (number) . 


1-0 

0*8 

•033 

5-7 

4-6 

•188 

i Oheese 


()-or> 

3*0 

•035 

0*05 

3-0 

•035 

! Pea 


0-02 

2*0 

•013 

0-13* 

7*8 

•117 

Fruit and vegetables 


2-0 

1*8 

•150 

2-0 

1*8 

•150 

1 , 



34*8 



1*700 


67*9 

2-388 

J.o. ()*0480 I.U. per rouble 

J.e. 0*0352 I.U. per rouble j 


* Coffee, 


TABLE XVIII 



Billions of 
Roubles, 
1953 

Do. revalued 
to Billions 
of I.U. (on 
1952 Prices) 

Distribution of 
a Hyijothetical 
Consumable 
Income of 

100 I.U. 

Do. revalued 
to Roubles of 
1952 Purchasing 
Power 

Food . 

459 


18-06 * 

28 

796 

Rent . 

10:1 


3*55 

15 

40 

Clothing 

no 


1-65 

13 

866 

Drink . 

23 


0*38 

2 

121 

Tobacco 

11 

§ 

0-36 

2 

61 

Fuel and light 

23 


1-61 

5 

71 

Services 

21 


2*12 

28 

277 

Durable goods 

32 


1*00 

7 

224 

1 

689 

28-73 ' 

100 

2456 



l.e. 0*0416 I.U. per rouble 

l.e. 0*0407 HI. per rouble 


• NatiOTUil aK(«regates of consumption, in physical quantities, converted direct to I.U. 
t Computed by applying tlie conversion factor of 0-0489 I.U. per rouble (previous table) to 
I.U. value shown in next column. 

t I'or 700 million square metres of floor space, including an imputation for rural dwelling. 
§ 220 billions of ascertained total expenditure apportioned according to best available 
information. " 

R 
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Eeichsamt for 1936 shows, however, that at prices then 
prevailing the purchasing power of the rouble over food 
was halved by using German instead of Eussian weights.) 

The two sets of weights now give results which are 
quite close together — the relatively high prices of meat 
and butter in Eussia being apparently offset by the 
relatively low prices of services. A valuation of real 
product constructed on Eussian weights need, therefore, 
only be reduced by a factor of 1-01 to put it on a “ geo- 
metric mean ” basis. 

Excluding food and rent, 1953 consumption, on 1952 
prices, appears to have been worth 7’12 billion I.U. and 
1951 consumption only 3-88 billions. If we take into 


TABLE XIX 



Billion 

EoublcH, 

1936 

Equivalent in 
Billion Marks 
on 936 

Equivalent in 
Marks of 1929 

Equivaftnt in 
$ of 1929 

Clothing 

26-0 

5-20 

7*42 

2*37 

Fuel and light 

11-4 

4*10 

4*60 

2*30 

Other . 

14-6 

6*95 

8-47 

2-29 i 

Total 

52*0 



5*96 

1 

Equivalent in billion I.U. 5*51 


account the fact that there was apparently some fall in 
retail prices of non-food goods between 1951 and 1953, 
the discrepancy becomes even wider. Assuming that the 
fall was linearly distributed over the three years, the 
figures become 7-65 and 3-60 billion I.U. respectively. 

For 1936 we have the Statistisches Eeichsamt com- 
parison (Table XIX). Cash sales to households (excluding 
rent) were 141 billion roubles in 1937 and may be estimated 
at 119 for 193ft Urban food consumption per head, using 
available price data, can be calculated at 972 roubles, or 
47 billions in all, in 1936. Estimating rural retail expendi- 
ture on food at 20 bilhons, this leaves us a total expenditure, 
not on food or rent, of 52 billions in 1936. This can be 
converted to I.U. from the Statistisches Eeichsamt study. 
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Dr. Jasnyi estimates that the real volume of retail 
sales rose by 31 per cent between 1940 and 1950 (within 
actual U.S.S.R. boundaries : on comparable territory 

TABLE XX 


Article 

Price in Roubles 

EiiKlish Price 

Man’s suit 


87*0 

8. 

50 

d. 

0 

Boots 


100-0 

15 

0 

Peaked cap 


23-0 

10 

0 

Boy’s overcoat 


75-0 

20 

0 

Goloshes . 


15-0 

2 

6 

Cardigan . 


68-0 

4 

0 

Underclothes . 


8-0 

4 

0 

Bathing-dress . 


1-60 

2 

0 

Tie . 


2-50 

2 

6 

Mattress . 


47*0 

10 

0 

Kerosene (litre) 


0-47 

0 

2i 

Electric bulb . 


1-28 

1 

0 

Dozen pencils . 


2*28 

1 

0 

Small slide rule 


13-10 

7 

6 

Saucepan 


10-0 

1 

0 

Suitcase . 


87-0 

7 

0 

Camera . 


193-0 

15 

0 

Toy car . 


78-0 

25 

0 

Toy gun . 


3-40 

3 

0 

Portable gramophone 

177-0 

25 

0 

Balalaika 


20-30 

30 

0 

Postcard 


0-30 

0 

1 

Cake of soap . 


5-0 

0 

6 

Toothbrush 


1-50 

0 

9 

Lipstick . 


2-50 to 9-0 

6d. to Is. 6d. 

2 doz. safety-pins 


0-36 

0 

2 

Rural rough coat 


20-0 

50 

0 

Shoes poor quality 


25-0 

12 

6 

Scent 


6-23 

0 

6 


15-20 per cent only).® The volume of food sales rose by 
only about 10 per cent in all (i.e. on comparable territory 
showed a fall), so we can estimate that the real volume of 

^ Results published in Qvxirterly Journal of Economics, May 1962. 

* Mr. Wiles {Bulletin of the Oxford Institute of Statistics, November-Deoember 
1964) estimates 17 per cent. 
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non-food retail sales rose by some 40 per cent between 
1940 and 1951, assuming 1951 only a little above 1950. 
All consumption other than food and rent was valued at 
3-60 billion I.U. in 1951 and may, therefore, be estimated 
at 2-56 billion I.U. in 1940 — a serious fall from the 1936 
standard, probably explainable by war preparations. 

For 1934 a considerable list of non-food prices, with 
their English equivalents, has been provided (Table XX) by 
Mr. E. C. K. Kahn (unpublished memorandum). They were 
collected mostly from “ open shops ”, but also a few, in 
rural areas, from the co-operatives (which had not yet at 
that date been abolished). 

Taking a geometric average of the wide range of rouble 
equivalents thus obtained, we get a figure of 1 rouble = 3-48 
pence, or 69 roubles corresponding in purchasing power to 
the £ sterling. 

TABLE XXI 


Article 

Price ill Koubles 

Approximate English 
Price 

Rouble 1 
Equivalent , 
in Fence j 

Men’s caps . 

Felt hats (poor quality) . 
Men’s ties 

Men’s brown shoes . 

Men’s canvas shoes 

Men’s winter coats (cloth) 
Men’s waterproofs . 

Ladies’ umbrellas with 
j Fox frame 

i Ladies’ waterproof coats 
(rather poor quality) 
Ladies’ waterproofs (silk 
finish) 

Ladies’ coats . 

17*45 

35*50 

5*50 to 11*50 
72*0 

50*0 

350*0 

125*0 

80*0 

125*0 

178*0 
/ 550*0 
1252*0 

£ 8. d. 

3 6 

5 0 

1 0 

10s. 6d. to 15s. 
58. to 7s. 6d. 

2 10 0 

10 0 

12 6 

10s. to 15s. 

1 10 0 

3 10 0 

2 10 0 

1 

2-4 ! 

1-7 1 

1- 4 1 

2 - 1 j 

1-5 1 

1-7 

1- 9 ! 

1.9 ’ 

1-2 

2- 0 1 

1- 5 i 

2- 4 j 


Mr. Michael Zvegintzov (in a private communication) 
has estimated that in the Torgsin shops (shops then 
operating to sell to holders of foreign currency) £l would 
buy the equivalent of 100-125 roubles — Professor Polanyi 
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has estimated as high as 200, However, the Soviet 
Government at that time was particularly anxious to 
obtain foreign currency and probably offered unusually 
advantageous terms specially to buyers of food. 

Considerable investigations were also made by Sir 
Walter Citrine^ in 1935. He quotes the figures given 
in Table XXL 

From a Mostorg store he also quoted the following 
data : 


TABLE XXII 


Article 

Price la lloubles 

Estimated Price in 
England 

Eouble 
Equivalent i 
in Pence j 

Men’s braces 

3-25 to 7-45 

9d. to Is. 

1-9 i 

Playii^g cards 

2-5 to 10-0 

9d. to 2s. 

3-0 

Clothes brushes 

6-35 

6d. 

0-9 ; 

Safety razor in case 

6-25 

Is. 

1*9 

Men’s ties 

6*25 to 4*20 

6(1. 

M ; 

Hairbrush 

7*0 

6d. 

0-9 

Hand mirror . 

21*10 

Is. 

0-6 

Combs .... 

1*90 to 2*80 

3d. 

1-3 

Ladies’ handbags . 

43*60 

28. 6d. to 58. 

1-0 

Fibre suitcase 

28*80 

58. 

2-1 

Pocket combs 

1*24 

3d. 

2-9 


The geometric mean of all the prices in these tables 
gives the rouble an equivalent of only 1-62 pence in 1935. 
Even allowing for an increase in rouble prices between 
1934 and 1935 (retail turnover of manufactured goods 
rose from 23-3 to 27-2 bilhon roubles, probably without 
any great increase in real volume of consumption), this 
represents a purchasing power for the rouble in 1934 of 
only 1-85 pence. 

Allowance must be made for the fact that in 1934 
there was still a considerable amount of trade done through 
co-operatives, namely 41 per cent of the whole.^ Mr. 
Eeddaway has written (private communication) : 

“ On the whole tlie rate of 3|d. for a rouble spent on 
industrial goods may be about right. In the co-operatives 

^ Published in his book, I Search for Truth in Soviet Ruseia (London, 1936). 

* Statistiscim Handbuch der Weltunrtschaft 
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it would be perhaps 4d. to 5d., and lower in the open market. 
(I would guarantee to have made a fortime by selling a 
complete hne of English goods at open shop prices if I got 
3^-d. for a rouble.) ” 

If we construct a weighted average between Sir Walter 
Citrine’s 1-85 pence for the purchasing power of the rouble 
in the open market, and Mr. Reddaway’s 4|d. for the 
co-operatives, we obtain a general average of 2-95 pence 
per rouble. A figure of 3'25 pence is finally adopted for 
1934 or 0 068 I.U. 

For 1934 we have State and co-operative retail sales of 
61‘8 billion roubles, and collective farm sales of 14 billions. 
Deducting for sales to institutions and duplication, and 
adding sales of services (the two corrections about balance 
each other), we have a total of 76 billions. Urban food sales 


are calculated, in the first instance, from 1932 quantities 
at 1934 prices. 

BiUlon Billion 

I.XJ. Koubles 

Grain 

1-09 

3-6 

Potatoes * 

0-38 

1-4 

Meat 

0-51 

4*2 

Milk 

0-45 

2-1 

Fruit and vegetables . 

0-38 

M 

Kest 

0-18 

2-3 

14-7 


For increasing urban population, and also standards of 
consumption improving from the low point of 1932, we 
raise this result by 26 per cent in all, to 18-5 billions, or 
27 billions including rural retail sales of foodT This leaves 
all other retail sales at 49 billions, worth 3-33 billions I.U. 

We can now assemble all the information on Real 
National Product. It is, however, defined somewhat 
differently from* that of other countries in that no entry is 
made for Public Administration and M.V.D. In com- 
paring absolute levels of real product of other countries, a 
small allowance should be made for this factor. It was 
deemed necessary to exclude this factor, however, because 
of its disturbing effect upon mie of change measurements. 
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It constitutes a much larger proportion of national product 
now than it did in the past, and this cannot be said to 
represent a genuine increase in productivity. 

So far we have reviewed income from the point of view 
of consumers’ welfare, or availability for capital invest- 
ment, or military preparation. Measurement of economic 

TABLE XXIII 


Real Product op U.S.S.R. in Billions op I.U. (Inter-War Boundaries 
FOR 1913: Post-War Boundaries for 1951) 



1913 

1928 

1932 

1934-37 

1937 

1938 

1940 

1951 

1963 

Food cotiBumption * 
(at retail prices) . 

13*01 

15*69 

12*10 

15*15 

16*0 

16*75 

17*0 

18*33 

18*5 

Housing 

2*64 

2*73 

2*85 

2*94 

2*98 

3*01 

3*57 

3-65 

3*65 

All other private 
consumption 


6*0 

3*0 1 

5*0 1 

6*0 t 

5*0 t 

2*56 

3*60 

7*65 

Private consumption 


24*42 

17*95 

23*09 

24*98 

24*76 

23*13|| 

25*48 

29*8 11 

Divisor . 


1*075 

1*10 

1*15 

1*16 

1*16 

M6 

1*01 

1*01 

Adjusted consump- 
tion . 


22*68 

16*3 

20*1 

21*5 

21*3 

19*9 

25*23 

29*5 

Net investment . ; 

, . 

1*0 

3*3 

4*4 

4*8 

6*2 

6*9 

11*3 

12*5 

Armed Forces J 


0*88 

1*5 

3*26 § 

4*75 

5*5 § 

12*5 

9*4 

10*9 

Education and 
Healt.h Services t 


0*98 

1*7 j 

2*5 

2*9 

2*9 

2*7 

8*2 

8*9 

Net product . 

22*3 

25*5 

22*3 

30*25 

33*95 

34*9 

41*0 

64*1 

61*8 

Per head of popula- 
tion , 

161 

168 

141 

187 

206 

207 

236 

267 

298 


• Includes throughout an allowance of 10 I.U. per head of population for fruit, vegetables 
and minor foodstuffs. 

t Interpolated from figurc.s for 1928, 1934, 1936 and 1940. 

i To 1940, Wyler's series for Armed Forces and Jasny's for social services. For post-war 
years, assumed purchasing power of the rouble 0*1 I.U. (as for other servlceB). 

8 Interpolated by means of Budget Statements and wage rates. 

I] Excluding housing, and assuming that 50 per cent of the food supply was consumed 
without passing tlirough oliannels of retail trade in 1940, but only 40 per cent in 1953, and 
omitting services estimated at 1*2 and 2*1 billion I.U. in the respective years, we obtain figures 
for the amount of consumption tlirough retail channels at 9-9 and 16-66 billion I.U. respectively, 
a rise of 68 per cent. Mr. Wiles’s estimate {BtdlMin of the Oxford ImtUnte of Statuties, Novem- 
ber-December 1954, p. 374) shows a rise of 79 per cent over this period. 

efficiency or real product per man-hour, as we have seen 
in other coimtries, demands a different presentation. In 
some countries, considerable differences between real 
income and real product arise out of changes in the terms 
of trade, or positive or negative income from international 
investments. No appreciable issues arise here, as Soviet 
foreign trade has been on a very small scale throughout. 
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Mr. Boris Shimkin ^ gives an estimate of the number of 
males aged 15-59 occupied in agriculture, forestry and 
fishing in certain years. Some work will be done by males 
above and below those age ranges, but wo can set against 
that the fact that forestry is included, and so we can 
expect about the right order of magnitude from the result. 
Here, as in all international comparisons, it is also expedient 
to exclude all females from the agricultural labour force. 

For the years between 1928 and 1939 interpolation is 
made from known movements of the industrial and total 
population. Professor Baykov ^ gives a rural population 
of 115 millions in 1939, 126 millions in 1928 and 115 
millions in 1913. Mr. Eason, in his paper to the 1954 
World Population Conference, gives the following figures 
(in millions) : 

TABLE XXIV 



Rural 

Population 

Agricultural 

Population 

Males at Work 
in Agriculture 

1926 

125* 

114 

35'3 

1939 

115 

99 

23-1 1 

1940 (new territory) . 

132 

114 

. . 

1953 

120-135 

104-116 

34-5-39-3 t 


• 1928, 

t To these Mr. Eason proposes to add 8*5 millions of forced labour. The figure of 28 0 
used in the following table is Mr. Shimkin’s figure for 1940, adjusted for boundary changes. 

t For 1950. Including forced labour. Mr. Shimkin supports the lower figure, which is 
adopted. 


The ratio of occupied males to total population, on 
Shimkin’s figures, is thus seen to be 28*2 per cent in 1939 
and 27-1 per cent in 1928. This difference is. understand- 
able ; there was probably a larger proportion of children 
in 1928, and this ratio is estimated to be applicable to 
1913, giving 31-2 millions. 

To analyse ;^roductivity further, we have to measure 
the size of the labour force, both urban and rural, and to 
ascertain average hours, at any rate for the urban popula- 
tion, and to distinguish agricultural from other products. 


^ Fortum^ May 1951. 

* Journal of the Royal Statistical Society ^ Part 4, 1943. 
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We can measure farm product in the first instance 
from the same data as in Table I, valuing each product, 
however, at farm rather than retail value. 

The results are extremely disappointing. The economic 
advantages of tractorisation have been largely, if not wholly, 

TABLE XXV 


Agutcultural Product, Million I.U. 



Farm 
Value 
I.U. per 
Metric 
Ton 

1913 

1928 

1932 

1934-37 

1938 

1951 

Foods : 

Grain 

28 

1022 

1041 

924 

1063 

1197 

1338 

Potatoes . 

33 

588 

651 

735 

960 

1000 

1212 

Meat and lard 
(including 
poultry) 

250 

922 

1119 

310 

765 

834 

784 

Milk 

40 

928 

1204 

785 

904 

1040 

1000 

Pish 

150 

100 

143 

200 

237 

229 

267 

Sugar 

58 

78 

71 

48 

115 

146 

186 

1 Eggs 

317 

97 

153 

61 

83 

123 

132 

1 Other foods not 
' included (fruit, 
j vegetables, oils) 


550 

600 

600 

660 

675 

800 i 

! Cotton, flax and 
wool 


240 

260 

280 

380 

500 

650 , 

j Exports 

1 


615 





i 

Total . 


6040 

5242 

3943 

6157 

5744 

6369* 

! Mon occupied (mil- 
lions) 


31*2 

34*1 

35-5 

31-2 

28-0 

34-5 

i Product per head 
I.U. 

1 


162 

154 

111 

165 

205 

185 


* Mr. Wiles {Bulhiin of the Oxford InstUvte of StatUties, Novombor-Decembor 1954) links a 
recent statement by Khrushchev to Dr. Jasny’s index to show 1952 production (on enlarficd 
territory) to be 2lH pcr cent above that of 1928, as compared with the rise of 214 per cent 
between 1028 and 1951 given in the above table. 

offset by the loss of hvestock and the inefficiency of forced 
labour, or of peasants who do not expect to be allowed to 
keep any substantial proportion of what they produce. 

The results are even more disappointing when we take 
into account the fact that the 1913 and 1928 figures were 
considerably affected by “ disguised unemployment ”. 
The extent of such “ disguised unemployment ” was 
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estimated at nearly 25 per cent of the rural population for 
1913 ^ and 20-25 per cent for 1928.® 

In the 1926 Census the number of females described 
as engaged in agriculture was about equal to the number 
of males. It seems clear that all women members of farm 
families were included. Excluding all females reported as 
engaged in agriculture, the labour force at the 1926 Census 
was 51-0 milhons, and 66-4 millions in 1939. (Data from 
Eason, Soviet Economic Growth, p. 108.) For 1950, the 
lower of Mr. Eason’s two estimates for labour force is 
108-4 milhons, or 80-4 milhons if we deduct a number of 
female agriculturists assumed to be the same as in 1939 
(plus a 15 per cent addition for change in territory). 

For total national product per man-year and man-hour 
we have the following figures. The population-labour force 
ratio of 1950 is assumed to be apphcable to all years since 
1940, and is interpolated linearly between 1926 and'1939. 


TABLE XXVI 



1913 

1028 

1032 

1034-37 

1987 

1938 

1940 

1951 

1953 

Net national product, 
billion I.U. . 

22-3 

25-5 

22-3 

30-25 

33*95 

34-9 

41-0 

64-1 

61-8 

Population, millions 

138‘3 

152*4 

168-0 

161-5 

166-0 

169-0 

193-0 

203-0 

207-0 

Labour force (as defined 
above), millions 

47-9 

63*5 

67-8 

61-1 

63-5 

65*4 

77-2 

81-1 

82-8 

Real product per man- 
I year, I.U. 

466 

477 

386 

495 

535 

535 

531 

669 

747 

Average hours per year, 
urban 

2750 

2200 

2200 

2200 

2200 

2200 

2400 

2400 

2400 

Average hours overall * 

2782 

2595 

2542 

2495 

2473 

2460 

2568 

2572 

2572 

Real product per man- 
j hour, I.U, 

•167 

•184 

•162 

•199 

•216 

•217 

•207 

-206 

•291 


♦ Agricultural hours assumed 2800 throughout. 


Overall per cent per annum rates of growth were : 

1913-28 . . .0-7 

« 1928-38 . . .1-6 

1938-53 . . .2-0 

Though accelerating, the rate of growth is still below 
that of a good many other countries. 

1 Marcus, Intermtioml Labour Review, vol. 33, p. 366. 

* Jnterruitioml Labour Rmew, vol, 27, p. 349, 
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From 1928, when a great deal of production was still 
carried out by handicraft, up till now, the capital-output 
ratio has risen from 0-5 to 2. 


TABLE XXVII 


I Total net product, billion I.U. 
! Do. excluding agriculture . 
Capital, billion I.U. . 


1028 

10S8 

1951 

1953 

25-5 

34-9 

54-1 

61-8 

20-3 

29-2 

47-7 

55-3 : 

10-2 

44-7 

86-5 

110-8 i 


It may appear at first sight that this is still a low 
%ure. By definition, however, it excludes agriculture, 
where fairly large increments of capital may be necessary 
to secure an increment of output, and also it includes 

TABLE XXVIII 


U.S. Capital-Output Ratio 
Data in Billions of I.U. (i.e. 1929 dollars x 0'9) 



Reproducible Capital 
excluding Consumers’ 
Durables, Agricultural 
Capital and Residences, 
International Assets and 
Obligations 

Real Income 
(excluding 
Imputation) 

Do. Non- 
agricultural 

Ratio to 

Non-agricultural Income 

! 

Residences 

Business and 
Government 
Capital 

Residences 

Business and 
Government 
Capital 

1805 

0-17 

0*23 

1-5 

0*9 

0-19 

0-26 1 

1850 

1-9 

3-66 

7-6 

5-2 

0-37 

0-70 ! 

1880 

104 

20-6 

14-6 

11-6 

0*90 

1.78 

1890 

23-4 

39*3 

21-6 

18-2 

1-28 

246 

1900 

30-0 

49-3 

31-7 

25-1 

1.19 

1-96 

1912 

43-8 

79-3 

48-0 

38-0 

1-15 

2-09 

1922 

55-4 

106-5 

60-6 

52-0 

1-07 

2-05 

1929 

83-2 

138-8 

86-6 

78-7 

1-06 

1-76 

1939 

79-1 

127-6 

91-3 

83-6 

0-95 

1-53 

1948 

82-6 

168-2 

147-9 

136-1 

0-61 

1-24 


only a minimum allowance for housing, which has been 
deliberately sacrificed to industry. The I.U. equivalent of 
newly -constructed dwellings with bathrooms, etc., may be 
put at 50 per square metre of floor space ; but for old 



TABLE I 

Price Weights per Metric Ton 


Commodity 

F.A.O. 

(Gold Franca, 
1934-38) 

hU. ($ of 
1925-34) 

O.U. 

(Rupcoa of 
1948-49) 

Grains 





Wheat 


100 

32*7 

332 

Rice, rough 


70 

. . 

. , 

Rice, milled 


108 

69-0 

462 

Rye 


80 

24-1 

300 

Barley 


70 

23-2 

262 

Oats 


70 

28-1 

336 

Maize 


60^ 



Millet . 

Buckwheat 


70 1 

60 ( 

19-0 

236 

Sorghum 

Wheat offals 


6o; 

15-0 

150 

Starchy Roots 





Potatoes . 


50 

33*1 

300 

Sweet potatoes 


601 



Taro 


60 [ 

40-5 

450 

Cassava, manioc, yuca 


isj 


0 

Sugar * 





Refined . 

, 

100 

, . 

• • 

Raw 


93 

58-0 

640 

Pulses and Oil Crops 





Dry beans, peas 


100 

57*5 

291 

Castor beans . 


180 

. , 


Cotton seed 


60 



Copra 


140 

§12 


Flax seed 


140 

78-11 


Groundnuts unshelled 


120 

86 t 

430 t 

Hempseed 


100 

Mustard^seed . 


130 

88 t 

647 t 

Sesame . 


180 

127 t 

750 t 

Soybeans 


80 

Olive oil . 


800 



Palm kernels , 


110 


» . 

Poppy seed 


160 

* , 


Rapeseod 


140 

88 t 

647 t 

Other oils and fats . 


•• 

200 

1000 

Nuts 





Unshelled 

• 

200 

300 


Fruits 





Total 

, 

120 

, . 


Citrus 

• 

135 

71*6 

670 


254 



Commodity 

P,A.O. 

(Gold Francs, 
1034-38) 

I.U. 

($of 

1925-34) 

O.U. ! 

(Rupees of ' 
1948-49) 1 

Fruits (continued) 



, 

I 

Deciduous 

140 'i 



1 

Grapes .... 

60 




Bananas .... 

60 




Dates .... 

225 


34 

100 

Figs .... 

76 



! 

Berries .... 

420 



i 

Dried fruit 

360-^ 



; 

Wine ..... 

160 


1 

Vegetables .... 

90 

18*4 

46 

Livestock Products 




Beef .... 

400 



Beef and veal . 

600 

200 

1660 1 

1 Pork .... 

700 

304 

2400 ; 

I Mutton and lamb 

600 

271 li 

2760 11 i 

1 Buffalo meat . 

600 


1 

1 Goat moat 

600 


1 

Horse moat 

400 



Poultry .... 

750 \ 

506 

1600 

1 Game and rabbit 

760/ 

Offal .... 

400 

100 


Animal fats 

400 


, . 

Milk .... 

100 

39*6 

860 

1 Skim milk 

40 


. , 

Eggs .... 

760 

317 

2700 

Cheese .... 

. . 

369 

2600 

Butter .... 

•• 

800 

6600 

Fish ..... 


150 

726 

Fibres 




Abaca .... 

250 



Cotton .... 

800 

290 

2976 

Flax fibre 

900 

182 


Hemp fibre 

700 

161 


Henequen 

226 



Jute .... 

200 

132-6 

580 

Sisal .... 

225 


. . 

Wool, greasy basis . 

1400 

666 

2125 

Silk, raw 

7500 

67611 

19000 

1 Other Crops 




1 Cacao .... 

300 

211 t 

, . 

] Coffee .... 

600 

647 

6600 

1 Tea .... 

1500 

600 

4690 

1 Tobacco .... 

1400 

349 

1730 

1 Rubber .... 

900 

900 

9000 


t 

§ 


l.e. value on farm of cane or beet, per ton of sugar content. 

Cocoa beans. t Value of oil content only. 

Value of oil content 51 <0. It Includes goat meat. 

255 


H Cocoons. 
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taken of the amount of grain and other foodstuffs used as 
fodder for animals, or as seed. 

There now arises the problem of weighting. In the 
tables which follow the T.U. is used in the economically 
developed countries and the O.U. for the poorer countries.! 
In compiling their own index numbers, F.A.O. use a system' 
of weights based on export prices in the world market in 
the period 1934-38. Where a world market figure did not 
exist, exchange ratios against wheat were worked out in 
the most important local market for which data could be 
obtained. The comparison between the three sets of weights 
is shown in Table I. 

Professor Moore (in Economic Demography of Eastern 
and Southern Europe) has undertaken an analysis of agri- 
cultural productivity in which, in effect, he weights the 
different products by European rather than American 
prices, thus giving a higher relative weight to grain and a 
lower to livestock products. He uses farm accountancy 
statistics to determine net from gross values of production, 
i.e. makes deductions not only for seed and fodder, but 
also for fertilisers, equipment and all other expenses of 
production involving the purchase of goods or services, 
leaving the true net income of those engaged in agriculture. 

The following shows the composition of Professor 
Moore’s “ Crop Unit ” and its re-expression in I.U. : 


— - - 

TABLE 11 

Composition of 
Crop Unit in 
Quintals 

I.U. per 
Quintal 

Value in I.U. 

Wheat .... 

0*16 

3-27 

0*52 

, .... 

0-09 

241 

0*22 

Barley .... 

0*06 

2-32 

0-14 

; Oats .... 

0*10 

2-81 

0-28 

1 Maize , • ^ . 

0*06 

1-90 

0-11 

, Potatoes 

0*53 

3-31 

1-75 

' 


. . 

3*02 


Professor Moore’s data are re-expressed as I.U. by this 
factor. He gives further data showing (in the same units) 
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.>isiiava 


I . 

Maindiuria 


1 

Mnxifo . 


! . ; ! 

N’tdiiorlands 

-22' 1 

1 M-l i 

New Zealatul . 


1 .. 1 

Norway . 

Pakistan . 


1 20-8 ! 

i 

P<‘ru 


* • 1 

i 

l*JiiIippine.s 



Poland . 

781-0 

07-() 

Portugal . 

182-8 

41-1 

Roll mania 

04 1-.") 

<>.‘)-8 

Sootlarnl . 

81-2 

io-;{ 

Spain 

1082-8 

:ii'2 

tSwedon . 

205-0 

71-0 

Switzerland 

127-1 

0-8 

Thailand 


Tunisia . . « 



Turkey . 

487-1 

0-8 

Union of 8. Africa . 


United Kingdom 



United States . 

i 


Uruguay 



U.S.S.fi . 

547;! -4 

(»0'O 1 

Yugoslavia 

477-7 


' UelKhiiii- fiiixeinboiirfr, 

' ]iidi« and Pakistan. 

^ Wostern Germany. 
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real net income from forestry and fislung, which in some 
countiies are carried on as subsidiary occupations by 
agriculturists, and may be a substantial source of income. 

These results refer to about the year 1930. They are 
included in Table III for comparison. Estimates, in 
internationally comparable units, of the value of agri- 
cultural production in different countries were also pub- 
hshed in the Bulletin de la Statislique Genemle de la France 
in 1948, referring to the period 1936-38, and by Dr. 
Ohkawa ^ (he does not make it clear to which period he 
refers). Unfortunately, in neither case are the sources of 
the information clear, and they probably overlap with 
other available sources. The results are therefore omitted 
from the table. 

F.A.O. nieasme, in effect, in metric tons of wheat 
or its exchange equivalent. Multiplying by a factor of 
32-7 we should therefore be able to convert their re- 
sults into I.U. As indicated above, however, the different 
weighting leads to considerably different results. The two 
columns in Table I headed “ Katios ” are obtained, for 
two separate periods, by taking as numerator the aggregate 
value obtained by applying I.U. values to each element of 
output, and as denominator the F.A.O. result multiplied 
by the factor of 32-7. To convert to I.U. the F.A.O. values 
of 1948-49 to 1951-52, the mean of these two ratios is used. 

F.A.O. do not include fishing ; and in their deduction for 
fodders they do not take any account of oilcakes, whether 
home-produced or imported. Their results are therefore ad- 
justed accordingly. The fishing which is included through- 
out Table III does not, however, comprehend whaling. 

Some further very interesting results for a number of 
Oriental countries, pre-war and post-war, have been kindly 
made available by Dr. de Vries of the International Bank, 
Washington (privately communicated). He has measured 
in terms of metric tons of cleaned rice, using for this pur- 
pose the exchange ratios prevailing between rice and other 
commodities within the markets of the country concerned. 

^ Bulletin No. 1 of the National Rosearoli Institute of the Japanese Ministry 
of Agriculture and Forestry, 1949. 

S 
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He is thus, in effect, using an O.U. concept as described 
above. His results are multiplied by a coeflScient of 462 to 
express them in O.U. as we have them defined here. 

There is, as has already been made clear, no single 
coefficient for relating O.U. to I.U. — if there were, ai 
separate unit would not be necessary — but we may use a i 
factor of approximately 10 when we are dealing with the 
staple crops, much more when we are dealing with milk, 
much less when we are dealing with fruit and vegetables. 

The above figures represent the product of agriculture 
and fishing only. It is convenient also to include forestry 


TABLE IV 

Pekcentage Additions to I.U. Value of Ageicultukal and 
Fishing Output eequiked to Account foe Foeestey 



1937 

1949-52 


1937 

1949-52 

0 

Algeria 

0*2 

0*6 

Madagascar . 


7*1 

Australia . 

1*0 

3*0 

Netherlands . 

0*4 

0*2 

Austria 

10*1 

10*3 

New Zealand 

1*2 

1*6 

Belgium 

1*6 

1*1 

Norway 

4*8 

4*1 

Brazil 

9*8 

. . 

Philippines . 

1*9 

2*2 

Canada 

15*1 

13*2 

Portugal 


3*2 

Chile 

9*7 

7*1 

Spain . 


1*8 

Denmark . 

1*1 

0*7 

Sweden 

26*8 

19*6 

Finland 

61*1 

33*5 

Switzerland . 

3*9 

4*0 

France 

2*4 

2*8 

Thailand . . i 


1*4 

W. Germany 

3*4* 

3*4 

Turkey 

2*2 1 

2*0 

Greece 

4*1 

3*0 

Union of S. Africa 

1*0 1 

1*4 

India 

0*4t ' 

1*1 

United Kingdom . 

0*3 

0*6 

Italy 

2*1 i 

2*1 

United States 

7*8 

5*0 

Japan 

7*6 

6*7 





♦ All Germany. t Including Pakistan. 


at this stage, as the employment figures with which we 
have to compare them include agriculture, fishing and 
forestry grouped together. The addition will be trivial 
for most countries, but substantial for a few. The data 
are those of F.A.O. (as published in U.N. Statistical 
Year Booh) in cubic metres of roundwood without bark, 
whether used for fuel, pulp or timber. In U.S.A. in 1925-34 
the average value, f.o.b. mill, of 1000 board feet of timber 
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was $23 {Historical Statistics of United States), and about 
11*1 cubic metres roundwood appear to constitute 1000 
board feet. A cubic metre is therefore valued at 2*07 I.U. 

For a number of countries we can measure the trend, 
over a long period of years, of real farm product per man- 
year, or per man-hour. 

The employment data are obtained from the population 
Census, and exclude women (for reasons given in Chapter 
IX), and include fishing and forestry unless otherwise 
specified. 

Australia 

Official index numbers of rural output, and of rural 
employment, are available for extrapolation. The Census 
data indicate the following numbers employed, in 
thousands : 


1911 . 

. 479 

1921 . 

. 527 

1933 . 

. 537 

1939 . 

. 564 

1947 . 

. 534 


Extrapolating, we construct the following table : 
TABLE V 



Output, including 
Forestry, 
million I.U. 

Numbers 

Occupied, 

thousands 

Output ! 

per Head, 

I.U. 

1890* 

138 

150 

920 

1911 

646 

479 

1350 i 

1921-22 

745 

527 

1411 

1923-26 


, , 

1495 1 

1926-29 


. . 

1650 1 

1930-35 

985 

535 

1840 

1934-38 

1003 

556 

1802 

1940-45 

1010 

517 

1950 

1945-48 

1000 

531 

1882 

1948-49 

1141 

527 

2065 

1949-50 

1217 

531 

2288 

1950-51 

1151 

531 

2170 

1951-52 

1098 

527 

2081 


♦ New South Wales only. Ooghlan, Wealth and Progress of New South Wales, gives a figure 
of £20-46 millions value of output. 

t Bxtrapmated from data calculated by Professor Wadham. 
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The long-period upward trend, since 1911, has only 
been 1-2 per cent per annum, and deviations from this 
trend have so far only been temporary. The recent trend 
is, however, discouraging. 


Amtria 

In addition to the I.U. data we have some earlier 
figures of value of output in national currency, which can 
be converted to I.U.’s. 


TABLE VI 




Output, 

Male.s 

Output 


Output ill National Currency 

million 

I.U. 

OctaiTiied, 

millions 

per 

Man 

1951 


227 

0-52 

437 

1934 

1 

269 

0*70 

387 

1913 

4186 m. kr. (VVaiznor, Meiron, 1927-28) 

1000 

4-37 

229 

1901-3 

2120 m. kr. (Hertz, Economic Problem 



# 


of the Danubian tales) 

619 

4-12 

150 

1859 

2073 m. 6. (Neumann-Spallart, Veber- 





sichten der W eltwirlschaft^ for Aus- 
tria-Hungary) .... 

1075 

8-50 

127 


Belgium 

The Banque Nationale de Belgique {Bulletin, August 
1954) estimates the following index numbers of real 
product per man-year in Belgian agriculture : 

1910 ... 100 

1929 . . .134 

1936-38 . .179 

1949 . . .227 

1950 . . .242 

1951 . . .252 

1952 . . .250 

1953 . . .259 

indicating a fairly steady rate of growth of about 2-2 per 

cent per year. If the figures were converted from man- 
years to man-hours, the trend would be a little higher. 

Also, the output figures have not been subjected to a 
deduction for imported fodder grains. These were rising 
in relative importance up to 1938, and have been falling 
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in relative importance since. True net output per man 
therefore must have risen faster than those figures show 
since 1938, more slowly before. 

Czechoslovakia 

It was estimated by Professor Brdlik (quoted by Pro- 
fessor Hertz, Economic Problem of the Danubian States) 
that real net income from agriculture and forestry (the 
latter contributing 10 per cent of the whole) was 12 per 
cent lower in 1929 than in 1909-13 — the decline occurring 
mostly in the Eastern provinces. This indicates an almost 
stationary output per man engaged over this period. It 
does not seem possible to obtain any accurate subsequent 
figures of trend. 

Hodza {Proceedings of the International Conference of 
Agricultural Economists, 1934) gives 1926-29 output as 
kr. billions (£231 millions). 

Denmark 

Dossing {Tidskrift for Land0konomi, 1950, p. 509) 
estimates that real product per man-year rose steadily at 
the rate of 2 per cent per annum over the whole period 
1880-1950. Most recent figures show : 


TABLE VII 



Output, including 

Males 

Output 


Forestry, 

Occupied, 

per 


million I.U. 

thousands 

Man 

1952 

503 

382 

1319 

1934-38 

403 

440 

915 


indicating a rate of increase of 2-3 per cent. 

Thompson {Journal of the Royal Statistical Society, 
1926, p. 217) revalued Danish output (excluding fruit and 
vegetables) of 1922 at British prices, and found it to be 
£9'87 per acre, after deducting feeding-stufEs, but before 
deducting fertiliser. (Thompson’s corresponding figure for 
Great Britain was £6-31, which we can equate to £5-63 at 
1924-29 prices, or £173 millions in all. Dr. Ojala, in 



262 THE CONDITIONS OF ECONOMIC PROGRESS chap. 

Agriculture and Economic Progress, obtains for 1926-29, 
excluding fruit and vegetables, an output of £l88 naillions 
for United Kingdom, or £176 millions for Great Britain — 
so Thompson’s figures are satisfactorily checked.) He 
found Danish product per acre 56 per cent higher than j 
British, per man 19 per cent higher, indicating an output 1 
per man of about 715 I.U. in 1922 (deduced from the 
figure for Great Britain). This indicates a rate of growth 
of 1-8 per cent per year between 1922 and 1934-38. 

Egypt 

Production per acre appears to have been rising, over 
a considerable period, at about the same rate as agricultural 
emplo 3 nnent {Milbank Memorial Fund Quarterly, January 
1949). Product per man appears therefore to have been 
approximately constant. 


France 


TABLE VIII 




Output, 
including 
Forestry, 
million I.U.* 

Output, 
based on 

De FovUle's 
Estimates t 

Males Occupied, 
millions 

Ileal Product 
per Man, I.U, 

1950-52 

2050 


3-53 

581 

1934-38 

1887 

1887 

4-28 

441 

1930-34 

1887 


446 

422 

1925-29 

1815 


4-74 

383 

1920-24 

1670 


5-00 

334 

1910-13 

1815 


5*34 

340 

1895-99 

1660 

' » « 

5-56 

297 

1882 


1712 

5-9 

290 

1868-72 

1725 

! 

6-3 

274 

1860-64 

1450 

i » • 

6-7 

217 

1862 


1218 

7-1 

172 

1830-34 

910 


7-8 

117 

1815-18 

54h 


7-0 

78 

1750-90 

545 


7-0 

78 

. , 


♦ Prior to J 934, trend estimated by Professor Fourasti6 In La Civilisation de W60^ using 
after 1920 the data of MM. Brousse and Pellier. 

t In La France dconomiqm Be Fovllle estimated output In 1862 and 1882 at 8 06 and 
13*46 billion francs respectively, excluding seed and fodder, including produce consumed by 
cultivators and their families. These figures wore converted to 1938 prices and compared 
with M. lUatzmann's estimate of 69 billions output in that year. 
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It appears that here we are dealing with three clearly 
differentiated phases : 

TABLE IX 

Bate of Growth, ' 
per cent per year 


24 
04 
1-9 

M. Coutin (in Population, January- April 1949) estimated 
that 28-5 billion man-hours were worked in French agri- 
culture in 1896, 26- 7 in 1906, 18'0 in 1921 and 17-6 in 
1946. These figures assume that, in the earlier years, 
men and women members of farm families worked 3000 
and 1500 hours respectively, wage workers 2500. A fall in 
customary hours may partly explain the slow rate of 
growth 1870-1920. 

Germany 
TABLE X 

(Current Boundaries in each year : West Germany, 1950) 


! 1815-1870 

; 1870-1920 

1920-1952 



Output, including 
Forestry, 
million I.U.* 

Males Occupied, 
million 

Beal Product 
per Man 

1951 

1880 

2*39 

820 

1934-38 

3157 

4-38 

720 

1930-34 

2845 

4*7 

606 

1924-30 

2580 

4-7 

548 

1909-13 

2790 

5*0 

558 

1895 

2035 

4-15 

490 

1882 

1630 

3*45 

473 


♦ Extrapolated back from 1934-38 on data given In Institut flir Konjunkturforschung, 
Weekly Bulletins, 20th October 1937 and 12th August 1936. 

The long-period upward trend appears to be only about 
0‘9 per cent per annum, and that was so seriously inter- 
rupted by the inflation period of the 1920s that the trend 
line was not regained until the late 1930s. We cannot 
gauge the recent trend, because product per man in 
W. Germany was probably always higher than in E. 
Germany. 
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Greece 

The following figures have been estimated by M. 
Coutsomaris {Journal of Farm Economics, May 1954) for 
gross product per man-day, in index numbers : 

1911 . . .113 

1917-18 . . 92-5 

1920-24 . . 98-4 

1925-29 . . 107-2 

1930-24 . . 117-2 

1935-58 . . 130-0 

The most recent figures would probably again show a fall. 

Ireland 

For Ireland, annual statistics are available of the 
number of males engaged in agriculture, and besides the 
F.A.O. indexes there is an official index of the volume of 

TABLE XI 



Source 

Net Output after 
doductiag Fodder 
and Seed 

Numbers 

Engaged 

I.U. 

per 

Heat 


At 1913 
Prices* 

£ million 

Million 

I.U. 

(Males), 

thousands 

1951-52 



210-4 

447 

471 

1950-51 



217-4 

461 

471 

1949-50 



215-5 

476 

452 

1948-49 



206-0 

490 

420 

1934-38 



222-4 

500 

397 

1929-30 

Professor Duncan 


230 

564 

406 

1926 

All Ireland 

Professor Duncan 


218 

Jy[)5 

306 

1908 

Board of Trade 

40-5 

177 

810 

218 

1 

Census 





1880 

Giffen, Economic 

400 

175 

1000 

175 


Inquiries and 
StMies 





1868 

Caird, Journal of 

47-2 

207 

1095 

189 


the Royal Sta,- 
tistical Society, 
1868, p. 139 





1837 

MacCulloch 

28-7 

126 

1800 

70 
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production, on a 1929-30 base, since 1936-37. This is 
carried back to 1926 by Professor Duncan’s figure of net 
income produced by agriculture, allowing for a slight 
change in prices. Tliis is compared with earlier data, 
re-expressed at 1913 prices, given in National Income and 
Outlay. The early data purport to measure net, not gross 
product.^ For 1908 and earlier years data refer to the 
whole of Ireland and employment data are from the 
Census. The figures in 1913 £ are converted to I.U. by 
the coefficient established for Great Britain. 

These results show, since the 1860s, a rather irregular 
upward trend of 1-3 per cent per annum. It is possible 
that the rate before then was higher, but MacCulloch’s 
datum is very uncertain. 


Italy 

Estimates of Italian agricultural output of 4- 5 billion 
lire in 1903 and 7-0 billion in 1913 were made respectively 
by Bolton King {J.R.S.S., 1903) and Attolico and Giannini 
{j.R.S.S., 1918). On its exchange rate and the purchasing 

TABLE XII 



Produce, million 
X.U., including 
Forestry 

Males Kngagcd, 
millions 

Product 
per Head 

1903 

705 

6-30 

111 

1913 

890 

603 

148 

1934-38 

1328 

640 

208 

1951 

1443 

6-36 

227 


power of sterling in 1913, the lire of that year should have 
had a purchasing power of 0-227 I.U., but a weighted 
average of Italian price quotations for agricultural products 
indicates a purchasing power of only 0-127 I.U. Italian 
agriculture at that date was highly protected and sold its 

^ Dr. Droschor’s indox {W eltwirtackaftliches Archiv, March 1935), which is 
based on gross output, shows a rise of 25 per cent between 1868 and 1008. The 
difference from the trend given in Table XI is presumably due to the increasing 
amount of fodder for livestock incorporated in gross output. 
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produce at well above world prices. It is assumed that a 
similar degree of protection prevailed in 1903. 

These data seem to indicate a decelerating rate of 
improvement : but the earlier ones are very uncertain. 


Jajpan 

For Japan, data back to the 1890s were compiled by 
Dr. Penrose.^ His figiires go up to 1925-27, and may be 
compared with the F.A.O. data for 1934-38, and figures 
from current official statistics for 1951. 

TABLE XIII 

Japanese Fakm and Fishery Product in Millions of O.U. 



1S94~0« 

1912-14 

1918-20 

1921-25 

1925-27 

1934-38 

1961 

Fish 

401 

940 

957 

1122 

1198 

2480 - 

2826 

Rice . 

2025 

2702 

3075 

2965 

3050 

3500 

3430 

Barley 

495 

593 

547 

531 

518 

309 

388 

Wheat 

205 

270 

336 

302 

324 

386 

392 

Other grain . 

185 

171 

173 

151 

130 

115 

104 

Potatoes 

52 

229 

411 

280 

298 

382 

767 

Sweet potatoes 

869 

1356 

1560 

1358 

1240 

1135 

1995 

Beans , 

138 

160 

183 

176 

160 

244 

198 

Tea 

146 

154 

181 

168 

174 

230 

(160) 

Meat . 

(61) 

164 

212 

249 

256 

420 

366 

Eggs . 

(28) 

76 

no 

141 

170 

(200) 

(170) 

Fruit . 

(120) 

260 

269 

307 

369 

334 

507 

Milk . 

(SO) 

44 

54 

68 

78 

267 

340 

Vegetables . 

(136) 

221 

238 

246 

256 

250 

366 

Silk . 

118 

269 

410 

422 

456 

200 

252 

Tobacco 

(52) 

87 

87 

111 

112 

111 

163 

Sugar . 

(28) 

45 

.53 

44 

45 

26 

15 

Total . 

Per head of 

5080 

7741 

8858 

8642 

8834 

10,587 

12,435 

population, O.U. 
Per male engaged, 

122 

145 

159 

148 

146 

155 

148 

O.U. 

503 

833 

1028 

1020 

1050 

1390 

1413 


Up to 1938, this latter line indicates an upward trend 
of 2*3 per cent per annum, which has been seriously dis- 
rupted by the war, but which may be resumed. 

1 Published at the Tokyo Session of the International Statistical Institute in 
1930, and also in a book. 
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New Zealand 

The official index of rural production can be used to 
extrapolate from 1935-39. 


TABLE XIV 



Output, including 
Forestry, 
million l.U. 

Number 
of Men, 
iliousands 

Product 
per Man, 
l.U. 

1950 

471 

110 

4290 

1946-49 

456 

125 

3650 

1943-46 

435 

130 

3345 

1940-43 

449 

145 

3100 

1935-39 

408 

147 

2770 

1931-34 

374 

134 

2792 

1928-31 

330 

120 

2748 


These figures appear to indicate an accelerating rate of 
growth in a figure which is already much the Inghest in 
the world. 


Spain 

TABLE XV 



Ileal Product, 
including Forestry, 
million l.U. 

Males 

Occupied, 

millions 

Product ' 

per Head j 

1951 

1008 

(3-5) 

288 

1943-47 

890 

(4-25) 

209 

1931-35 

1175 

3-54 

332 ! 

1928-32 

1090 

3-73 

292 i 

1918-22 

1020 

4-35 

234 j 

1906-10 

853 

4-95 

172 ' 


For the earlier years the official index is used. The 
base is obtained from an adjustment of Professor Moore’s 
figure for 1931-35. 
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Thend op Reai, Pboduct per Man-Hour U.K. and Sweden 



U.S.A. 

From 1870 to 1940 the upward trend in productivity 
per man-hour was remarkably steady at l-O per annum — a 
figure very satisfactory by European standards, but below 
the rate of upward trend for the American economy as a 
whole. The war years, years not only of increased demand 
and high prices but also of special facilities for obtaining 
new equipment, gave an upward trend which astonished 
all critics. It was contended that this largely represented 
the introduction of equipment and methods which had 
been known in the 1930s but which the farmers could not 
then afford to install. By 1949-50 there were distinct 
signs of a slower rate of growth. But then, touched ofi 
perhaps by the increasing labour shortage which came 
with the Korean war, the rapid upward trend was resumed. 
From 1940 to 1953 the over-all upward trend in real product 



TABLE XVIII 



Farm 
Output, 
billion J.U.* 

Farm 
Labour 
Force, t 
million 

3’roduce 
per Head, 
l.U. 

Average 
Hours 
per Year J 

Product 
per Hour 

1869-71 

2-50 

6-48 

386 

3250 

•119 

3879-81 

3-81 

8-10 

470 

3140 

•1.50 

1889-91 

4-75 

9 36 

507 

3030 

•167 

1899-1901 

607 

10-26 

593 

2920 

•203 

1909 

6-46 

11-0 

588 

2811 

•209 

1910 

6-74 

10-9 

619 

2805 

•220 

1911 

6-74 

10-8 

625 

2800 

•223 

1912 

7-42 

10-8 

087 

2795 

-246 

1913 

6-65 

108 

616 

2789 

•221 

3914 

7-34 

308 

680 

278.j 

•244 

1915 

7-61 

10-8 

695 

2778 

•250 

1916 

6*82 

10-8 

631 

2773 

•228 

1917 

7*33 

10-6 

692 

2767 

•250 

1918 

7-33 

10-2 

719 

2762 

•260 

1919 

7-25 

30 0 

725 

2757 

•263 

1920 

7-85 

10 2 

770 

2751 

•280 

1921 

691 

10-3 

671 

2746 

•244 

1922 

7-59 

10-3 

736 

2740 

•268 

1923 

7*67 

10 2 

752 

2735 

•275 

3924 

7-67 

10-2 

752 

2729 

-275 

1925 

7-93 

10-3 

769 

2724 

•282 

1926 

810 

10-4 

779 

2719 

•286 

1927 

810 

101 

802 

2713 

•29.5 

1928 

8-45 

10-2 

828 

2708 

■305 

1929 

8-26 

10-4 

794 

2702 

•294 

1930 

810 

10 3 

786 ! 

2097 

•29J 

1931 

8*86 

10 3 

859 

2692 

♦•319 

1932 

8-61 

30-2 

844 

2680 

•314 

1933 

793 

10-1 

785 

2680 1 

293 

3934 

6-74 

9-9 

680 

2675 

•254 

1935 

8-18 

10-11 

809 ' 

2070 

•303 

1936 

7-25 

10-0 

725 

2665 

•272 

1937 

9-21 

9-82 

938 

2660 

352 

1938 

8-95 

9-69 

924 

2655 

•347 

1939 

9-03 

9-61 

940 i 

2650 

■354 

1940 

9-37 

9 54 

983 

2650 

•370 

1941 

9‘73 

9 10 

1069 

2700 

•396 

1942 

10-91 

9-25 

1178 

2800 

•421 

1943 

10-66 

9-08 

1 1174 

3000 

•391 

1944 

1 1 -09 

8-95 

123i> 

2800 

•443 

1045 

1 1 -00 

8 58 

1283 

1 2000 

•493 

1946 

11-33 

8 32 

; 1361 

i 2400 

•567 

1947 

10-91 

8-27 

' 1320 

1 2350 

■562 

1948 

11-77 

7-97 

1 1479 

1 2350 

•029 

3949 

11-68 

8-03 

1457 

; 2350 

620 

3950 

11-60 

7-51 

1543 

1 2350 

1 -6.57 

1951 

11-84 

7-05 

1680 

2350 

•715 

1952 

12-28 

6-80 

1781 

2350 

■7.58 

3953 

12-28 

6-.54 

1879 

2350 

■799 


♦ Based on 8-52 billion l.U. (U.S. output as given in previous table, excluding lisli) for 
1935-39. Official index of farm outj)ut, which excludes fodder and farm-work animalH, since 
1910. Earlier years from Messrs. Strauss and Bean, U,S. J}ci)a.rtme}Ttof vlf//‘/c»i/fwre Technical 
Bulletin No. 703 (1940), j). 126, linked on ])criod 1010-14 (ideal index). Most recent data 
adjusted on U.S.D.A. Farm Cost Siiuatinti^ March and 8c])tombcr 1953. 

t Farm Labour Force, in employment, as estimated liy Census Bureau. Since 1935, as 
published in “ Annual llei)ort on Labour Force ” or “ Survey of Current Business ”. 1029-34, 
from Monthly Labour Beview, December 1947. 1900-28. ** Farm Employment as published 
by U.S. Department of Agriculture in Annual Siatistics, li),52, ]). 637, reduced by 10 per cent 
to place on a comparable basis with Census Bureau estimates. 

Messrs. Barton and^ooper in Proyrcus of Farm Mechauimtion {V.S.D.A. Mine. Publication 
No. 630) estimate farm employment at eacli Census date 1820-1000 inclusive on a basis com- 
parable with tlic above. Their figures, also reduced by 10 per cent, are used since 1870. For 
the earlier years, before making the 10 per cent reduction, the.Ir figurcis show : 


Millions 

1820 .... 2-2 

1830 .... 2-9 

1840 .... 3-9 


Millions 

1850 .... 5 1 

1860 . . . . 6 6 


1 Partly assumed. Messrs. Barger and Landsberg (in American Agriculture) give 2800 for 
1909-13 and 2675 for 1932-36. Assumed figure of 3250 for 1870. Value for 3048 from Farm 
Economics, February 1944. 
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per man-hour has been no less than 6-3 per cent per 
annum, and it shows small sign of deceleration. 

The labour force, on the other hand, shows every 
symptom of accelerated decline. The well-known “ Paley 
Report ” (the President’s Material Policy Report of June 
1952) estimated that the rural labour force of 1975 would 
be 10 per cent below the 1950 level. It has fallen a good 
deal more than that already. A more realistic estimate 

U.S. Faem Labour Foeoe and PitoDUCTiviTy 



for the United States is that, by 1975, the rural labour 
force will be down to about 2 millions and we may also 
well assume that they will work a 40-hour week or 2000 
hours a year. Even with the upward trend in real product 
per man-hour continuing at the full present rate, this 
indicates an aggregate product by 1975 of 11-2 billion I.U., 
or below the present level. With a rapidly rising popula- 
tion, and with demand per head still rising, the United 

T 
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States will find her farm surpluses, though embarrassing 
temporarily, no permanent problem. The United States 
already imports very large quantities of farm products, 
particularly sugar, coffee and wool, but will be a greatly 
increased importer in the next two decades. 

Dr. Tintner {Econometrica, April 1944), using data^ 
given by Messrs. Barger and Landsberg in their book 
American Agriculture, brought up to date by U.S. Depart- 
ment of Agriculture Statistics, found the following equation 
for the period 1920-41 : 


Define 

Log of production as . 
Log of employment as . 
Log of capital as . 

Time in years 

Then 


a^i 

Xq 

054 (end 1930 = 0) 


= 2-7735x2 + 0-9020x3 + 0-0087x4 - 0-2644, 


i.e., with a fixed capital and labour force, output tends to 
rise 2-0 per cent per year owing to technical changes alone 
(antilog 0-0087 =1-020). 

An unexpected deduction from this equation, however, 
is that a loss of 1 per cent in the labour force (xn has been 
falling throughout the period) causes a fall of 2-8 per cent 
in output. 

This certainly conflicts with the concept of a diminishing 
returns agriculture, so far as short-run changes are con- 
cerned. This may be because American agriculture is 
already seriously imdermanned in relation to its other 
resources. Dr. Tintner in correspondence has also agreed 
that some of the observed effect may be due to the loss of 
labour being selective, occurring more rapidly in the case 
of the more efficient men and in the higher-productivity 
areas. 

But, in any case, these results conflict violently with 
those computed by Dr. Tintner and Mr. Brownlee from 
the relationships between a number of Middle Western 
farms in a single year {Journal of Fa/rm Economics, 1944). 
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In this case, the factor elasticities of output were found 
to be : 

Land . . . 0*34 

Labour . . 0-24 

Capital . . 0‘41 

These coefficients bear some relation to the coefficients 
found in Britain, from a time-series, by Mr. Lomax {The 
Manchester School, May 1949). For labour the coefficient 
was 0-18, for capital 0-37, with an upward time trend of 
3 per cent per annum. 

It is clear that the subject of production functions in 
agriculture urgently needs further examination. 

Other Countries 

New Zealand has by far the most productive rural 
economy in the world. When these comparisons were 
first made, in respect of the period about 1934-35, New 
Zealand had a substantial lead over the rest of the world ; 
she has now greatly increased it. Second, but a long way 
second, comes Australia, and then Iceland, with a product 
almost entirely of fish. U.S.A. and Canada are considerably 
below these, and only slightly above the most productive 
European economy, Denmark. Norway is also largely a 
fishing economy. Then come Britain and the Netherlands, 
followed by Argentine and Belgium. 

In the countries where the product is measured in O.U. 
(which unit, in respect of many of the staple crops, repre- 
sents about one-tenth of an I.U.), the range is also wide, 
from Brazil, which is comparable with some of the lower 
figures in the left-hand table, down to India, which has not 
much more than a quarter of Brazil’s meagre output per 
head. 

Lower still, it is generally supposed, are the figures for 
China. But here great regional differences are found to 
prevail. Professor J. L. Buck, in his book Land Utilization 
in China, works out the average product for each region 
in kilogrammes of grain equivalent per man equivalent. 
Man equivalents take account of the labour of women 
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and boys, while grain equivalents are obtained by con- 
verting all other products to grain on the basis of the prices 
prevailing in the local markets — in effect, a procedure 
similar to that of Dr. de Vries. For each region, however. 


TABLE XIX 


j Algeria 
I Argentine 

! Belgium 
Brazil 
I Canada 

j 

i Ceylon 
Chile 

j (Colombia 
I Cuba 

i 

j Finland 
! Malaya 
! Netherlands 


Norway 



Output, 
including 
Forestry, 
million I.IJ. 

Males 

Occupied, 

inlllions 

Output 
]»er Man 

1948 

193 

1*81 

107 

1947 

1600 

1-63 

985 

(1950 

323 

0-35 

925 

11934-38 . 

254 

0*46 

552 

(1950 

2640 

9-17 

288 

11935-39 . 

2450 

8-79 

278 

(1951 

1565 

0-98 

1595 

11934-38 . 

1101 

1*30 

848* 

1950 

222 

1*08 

2*06 

1935-39 . 

132 

0-55 

240 

1935-39 . 

385 

1-82 

211 

(1950 

486 

0*88 

552 

11935-39 . 

310 

0*70 

441 

(1950 

261 

{)*55 

475 

11934-38 . 

236 

0*70 

337 

1949 

260 

0'89 

292 

(1950 

596 

0*602 

992 

11934-38 . 

491 

0*569 

865 

(1951 

421 

0*335 

1260 

1934-38 . 

304 

0*370 

822 

48901 

67 

0*305 

219 

1940 

175 

1*08 

162 

(1950 

198 

(0*37) 

535 

1934-38 . 

173 

0*374 

463 

1899 

157 

0*398 

394 

V 1890 

139 

0*396 

351 

1947 

395 

3*91 

101 

(1952 

735 

5*78 

127 

11934-38 . 

527 

3*53 

149 

(1951 

443 

1*86 

238 

11934-38 . 

309 

1*76 

176 


Switzerland 

Thailand 

Turkey ^ 

Union of S. Africa 


* From data given in the Canada Year Booh, It appears that this figure was hwer than It 
had been in 1029. The overall rate of growth is therefore loss than it appears. 

t Kiaer, Staateoekonomisk Tidskrift, 3892, gives an output on47 million kr. for agriculture 
and 21 million kr. for fishing in 3890, 
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Professor Buck takes the predominant grain of that region 
as a base, and to convert his figures to O.U. wc there- 
fore have to multiply by different coefficients. The most 
productive region of China, the South-Western rice area, 
produces 1830 kilos of rice equivalent, or as much as 846 
O.U., per man equivalent per year. The other rice areas 
are not far below this. In the wheat and millet growing 
area of Northern China, the figure falls as low as 250 O.U. 
per man equivalent per year. This seems to be not only 
the lowest level attained anywhere in the world, but also 
the lowest conceivable. 


TABLE XX 

Heal Pkoducts per Male Engaged in Agriculture 
MEASURED IN O.U., 1949-52 


Brazil . . , . 

2060 


Ceylon .... 

1285 


Egypt .... 

1265 


India .... 

585 


Java .... 

lUO 

(1934^38) 

Pakistan 

825 


Peru .... 

1545 

(1934-38) 

Philippines 

1000 j 

1 

China .... 

250-850 ’ 

according 
to region 



So far we have measured increases in gross product 
per man (“ gross ” in the sense that we have deducted 
only the seed, fodder and livestock used up in the actual 
process of agricultural production, and ]io other materials 
or services used). From the point of view of measuring 
agriculture’s ability to supply the world’s need of farm 
products, this is the most important thing to measure. 
But these rapid increases in gross output are involving 
also a great increase in the use, in the process of agricultural 
production, of goods and services from the non-farm sector. 
We should attempt a closer measurement of this, firstly in 
order to demonstrate that the net income of the farm 
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population is rising much more slowly than its gross 
product, and secondly to get some idea of the increasing 
demand for fertilisers, farm equipment and similar 
commodities. 

This measurement amounts in effect, statistically, to 
measuring what can be called “ non-factor costs ” in 
farming. 

Kecent increases in productivity have only been 
obtained by methods which involve a complete break with 
the old methods of farming. The nature of this break 
can be most clearly understood if we bear in mind that 
the old-fashioned farm (including the old-fashioned English 
farm as it was until quite recently) strove for the highest 
possible degree of self-containedness. While certain 
implements had to be bought, the farm produced its own 
motive power, its own manure, its own fodder, its own 
fencing material, did much of its own repair-woilc on 
buildings and equipment, doctored its own animals. It 
was indeed this self-containedness of farm life (stretching 
back, probably, in modified but unbroken continuity to 
the “ villa ” which preserved a nucleus of civilisation in 
the barbarism of the Dark Ages) which accounted for its 
fascination for so many cultured minds. The farmer is 
now almost at one with the business man and industrialist, 
buying one set of commodities in order to transform them 
into another ; and in the short space of twenty years this 
transformation has been extremely rapid. 

We can define as factor payments all payments of the 
following nature : 

Drawings in cash or kind by the producer and his family. 

Wage and salary payments. 

Rent. 

Interest. 

Taxation.^ 

1 There might be some case for separating from the taxation figure an estimate 
of the cost of providing those public services (e.g. roads) which are specifically 
designed for the use of the farming community, and without which agricultural 
production, on its present scale, could not be carried on. Even so, it is still necessary 
to make a distinction between the use of such road and other services for purposes 
of production, and their use by the farmer and his family for household or recrea- 
tional purposes. 
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The sum of these “ factor payments ’* is sometimes called 
(e.g. by Dr. Carslaw of Cambridge in his Royal Statistical 
Society paper in 1935) the “social income” of agriculture, 
though they may appear as costs to the individual producer. 
The “ social cost ” incurred by agriculture is represented 
by its payments other than these “factor payments”. 

These include fertihsers, depreciation and maintenance 
of all buildings and implements, materials for fencing and 
draining, small tools, hire of equipment, containers, the 
transport of requirements to the farm and of produce to 
market, insecticides, payments for certain services such as 
insurance, telephone and veterinary treatment, and a host 
of minor expenses. 

How far the cost of running a farmer’s motor car 
should be treated as a cost of agricultural production is a 
question which must be arbitrarily settled ; and agricultural 
economists are often content to follow the income-tax 
administration ruUngs which impute about half of such 
costs to production, and the other half to household use. 

Purchases of fodder, hvestock and seeds are omitted 
because they represent the output of other farmers. How- 
ever, an allowance should be included here for costs of 
transport and merchanting incurred by such goods while 
passing between one farmer and another. 

There is only one of these costs which we can hope to 
measure for all countries, and that is the cost of fertilisers. 
The consumption of fertilisers in their various forms in 
each country has been analysed down to their essential 
components (nitrogen, phosphorus and potassium) and we 
can re-express these as real values of fertiliser consumption 
measured in LU. 

Costs of fertilisers are expressed in I.U. by means of 
coefficients which allow for the costs of transporting and 
distributing as well as manufacturing them. 

It is interesting to see that New Zealand shows much 
the highest figure of consumption per man engaged, though 
the Netherlands leads in consumption per acre. It is also 
interesting to see how low consumption still is in many 
countries. 



TABLE XXI 

I.U. Values oe Fertilisers 


Sodium nitrate 
Ammonium sulx^hate 
Suyjerphosx^hate . 
Muriato of Potash 


Per Ton of 2000 Pounds in U.S.A. 


Price 
in $ 
Whole- 
sale, 
1U25-34 


Distributive 
Margin, 1949 

$ I I.U. 


I.U. 


Value 

on 

Farm 


Metric 

Ton 

I.U. 


Per Metric 
Ton of 
Plant 
Nutrient 
I.U. 


40-5 

;i8-8 

8-5 

121 


13*3 

29-4 

16*7 

30*3 


8*9 

19*0 

IM 

20*2 


49*4 

58*4 

19-6 

32*3 


54*1 

64*4 

21*6 

35*7 


329 

322 

135 

69 


(N) 

(N) 

(P»0,) 

(K,0) 


(Consumption of I'ertilisers I.U. 
per Year per Male Engaged 



1 924-38 

1950- 

Argentine .... 


2 

Anstraliji .... 

71 

128 

Austria .... 

6 

11 

Belgium .... 

74 

88 

Brazil .... 

— 

— 

Burma .... 


— 

Canada .... 

9 

27 

Ceylon .... 

2 

4 

Chile ..... 

4 

6 

Colombia .... 

1 

2 

Cuba ..... 

3 

3 

Cyprus .... 

— 

— 

Denmark .... 

67 

82 

Egypt .... 

7 

10 

Finland .... 

11 

22 

I^Vnnco .... 

29 

33 

Germany .... 

94 

70 

Greece .... 

4 

10 

PlungJiry .... 

2 


Iceland .... 

10 


India ..... 

— 

„„ 

Ireland .... 

9 

21 

Italy ..... 

13 

10 

.lajian .... 

26 

19 

Java ..... 

1 


Netherlands 

96 

118 

New Zealand 

110 

206 

Norway .... 

24 

66 

Pakistan .... 

— 

— 

I^hilippines .... 

— 

— 

Peru ..... 

12 


Poland . . . . 1 

37 


Sweden .... 

31 

48 

Switzevlan 4 j 

8* 

18 

Turkey .... 

— 

— 

Union of South Africa . 

9 

158 

Unit-ed Kingdom . 

41 

129 

United States 

25 

90 

Venezuela .... 




Yugoslavia .... 




— Indicates very low figures. Blank space == no information available. 

* Geering and Hotz (previously referred to) give consumption in 1890 at 6 m. fr. or 4 I.U. 
per head. 
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Other non-factor costs besides fertilisers are divided 
into “ Depreciation and maintenance of buildings and 
equipment ” and “ Other materials and services For 
Europe, a number of data are available from the E.C.E./ 
F.A.O. study Output and Expenses of Agriculture 1953, 
and for U.S.A. from Agricultural Statistics. Unfortunately, 
for Germany and some other countries, no distinction is 
made between new and replacement expenditure on 
equipment and buildings. For United Kingdom, and 
Sweden up to 1930, data have already been given. 

Of purchases of fodder, livestock and seeds as stated 
above, a certain proportion represents the cost of trans- 
porting, merchanting and processing such goods. In the 
United States, a comparison of the prices paid by 
farmers^ for various feeds with the prices received by 
farmers for the raw grain or hay from which they are 
produced, indicates that some 25 per cent of the prices 
paid by farmers represents transport and merchanting 
costs. 

To compare these costs with gross product, a diagram 
has to be drawn on a logarithmic scale, otherwise it would 
be impossible to cover the extremely wide range of real 
products per man-year. On such a diagram, if non-factor 
costs represented a constant proportion of real product, 
the result would be a lino curving upwards ; but certainly 
not curving upwards at the rate shown by the two principal 
lines, for U.K. and U.S.A. These show non-factor costs 
as a rapidly increasing proportion of real product. For 
U.K., indeed, they appear to represent over 60 per cent. 
This state of affairs is concealed by the fact that for the 
British farmer the selling prices of the products (of which 
TYiilk forms a very important part) are well above then- 
world or T.U. values, and the high ratio of non-factor costs 
to total product is thereby disguised. 

The eye can distinguish several elements in the diagram. 
There is a fairly smooth curve running from the low 
productivity of Pakistan to the high productivity of 
Denmark. This curve represents non-factor costs increasing 

^ Agricultural Statistics , 1960, p. 633, 
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rather more than proportionately to real product, but not 
much more than proportionately. 

Britain in the nineteenth century lay on this curve, 
having in fact a level of real non-factor costs per man 
very similar to those of present-day Sweden. The slight 
change of trend began in the 1920s, and it was well away 
by the mid- ’thirties. Productivity for the first time was 
increasing rapidly ; but so were non-factor costs. The rise 
to the high point of 1952-53 was steeper than anywhere in 
the world. 

American agriculture, up to 1939, had non-factor costs 
higher than those of Europe, but not so very greatly. 
Between 1939 and 1951 there has been a very steep rise, 


NOTES FOR TABLE XXII 

“ These results are obtained from current money expenditure on fertilisers, and differ 
from the previous flRures, which were baaed on pUysica! quantities, in so far as the delivered 
prices of rertillser in dlfl'erent countries vary in different proportions to prices in general. 

*’ These data refer only to a hypothetical farm, estimated by the West Australian Depart- 
ment of Agriculture, of 2000 acres, employing the equivalent of men (including shearers 
and casual labour), with an output of 10,000 lb. wool. 7000 bushels wheat, 50 sheepshins and 
350 fat sheep, or 11,916 I.U. in all, I.e. with a productivity per man well above the Australian 
average. 

• £ Australian per I.U. 

** Number of yen per hectare corresponding to 1 I.U. per man. 

• From a survey of costs on some 19,000 dairy farms, published in Year Book, 193H, Output 
corresponding to a full inan-ycar was taken as 4,540 lb. butter-fat, and one penny of costs per 
lb. butter-fat corresponds to 98 I.U. per man-year. 

' In preparing the plana for the Tlial Irrigation Project in Pakistan (United Nations, 
Formulation and Economic Appraisal of Development Projects), a IS-acre farm on sandy loam 
soil with a gross return of 1520 rupees per year was expected to have the following non-factor 
costs (rupc(J8 per year) : 


Agricultural 

(H-upees) 

Non- Agricultural 

(Rupees) 

Seed 

100 

Water charge .... 

75 

Fodder .... 

100 

B-epairs 

Bullock shoeing and veterinary 

25 

Depifociation of bullocks 

40 

24 


service .... 



Miscellaneous .... 
Depreciation — 

46 



Of buildings 

20 



Of implements 

20 


240 

___ 

210 


A farm of this size would probably represent full-time work for 1*25 men, and the rupee can 
bo equated to 010 I.U. 

» Data published in Polish National Economic Plan, 1947. 

From Table XVTI, which also gives a series back to 1861 -65. Note that these include 
fertilisers. The values included are approximately as follows : 


1026-30 

1921-25 

1916-20 

1911-15 


24 

1906-10 

13 

1886-90 . 

6 

22 

1901-6 

11 

1881-85 . 

6 

44 

1800-1900 , 

6 

1876-80 . 

3 

14 

1891-95 

7 

1871-76 . 

2 


♦Great Britain only up to 1922, thereafter Great Britain and Northern Ireland. Data 
from Table XVU. rearranged. 
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accompanied, however, by a very great rise in productivity. 
American non-factor costs per man are 20 per cent higher 
than British, real product more than 50 per cent higher. 
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The diagram gives an impression of three parallel curves. 
The adoption of modern, completely mechanised, methods 
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of agriculture means a sharp break with old practices, an 
increase in productivity per man at a rate quite out of 
proportion to that which has gone before, and an inevitably 
sharp rise in non-factor costs. The whole question is, just 
how much increase in product is obtained in return 1 For 
not very dissimilar levels of non-factor costs, as has been 
pointed out above, American agriculture shows a much 
higher productivity than British. 

But quite a different order of magnitude again is 
shown by Australia and New Zealand. New Zealand dairy 
farming, as it was carried on in the 1930s, is of all forms of 
farming one of those most favoured by nature, as the 
climate is warm enough and moist enough to permit the 
growth of pastui-e almost the whole year round. A very 
high productivity was obtained, with a level of non-factor 
costs hardly higlier than in Denmark. 

The Australian figure, it must be remembered, is an 
estimate for a single farm under the most favourable 
conditions and must in no way be taken as representing 
a national average. (The average Australian dairy farm, 
for instance, will have a lower productivity than that of 
New Zealand.) But it shows the very high product per 
man which can be obtained, and has been obtained, under 
certain circumstances. And the interesting point is that 
the level of non-factor costs is not so much higher than 
that of the average American farm, with its much lower 
productivity per man. 

We can analyse productivity trends in more detail by 
measuring tlie changes in tlie number of man-hours required 
to cultivate an acre or to provide for a farm animal. 
These are based, not on national aggregates, but on 
surveys of individual farms. They tend to represent the 
“ best ” methods, that is to say, not merely the best 
results achievable under experimental conditions, but the 
best methods available in practice to an intelligent con- 
temporary farmer. Many individual farmers, whether 
through lack of knowledge, or lack of money to buy 
equipment, or for any other reason, fall short of these 
standards. Circumstances which enable the poor farmer 
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to catch up with the good may be a more important factor 
in agricultural progress than technical improvements 
themselves. 

For sugar in U.S.A., data were not obtained from the 
source indicated, but calculated direct from the United 
States Department of Agriculture’s estimates of manl 
hours devoted to sugar crops. An estimate prepared by 
Dr. Ker, of the Queensland Bureau of Sugar Experiment 
Stations, Australia, in 1936, indicated that the most\ 
efficient cultivators used only 30 man-hours of farm \ 
labour to produce the cane containing 1 ton of sugar, of 
which 13| hours represented the labour requirements for 
cutting the cane. On the average farm, however, the figure 
was 50 man-hours. As compared with 50 man-hours in 
1936, labour requirements were 97 man-hours in 1907. 
By 1951 the figure had only fallen to 45. This cessation 
of progress is rather startling, and is due to the rigid 
restrictions under which each farmer is only allowed to 
grow a limited quota of cane. When cutting is completely 
mechanised, as it is now in Hawaii, the labour requirements 
for cutting fall to 3 man-hours per ton of sugar. As 
recently as the 1930s, the man-hour requirements for cane- 
cutting in Hawaii were as high as 65. Low-paid Filipino 
labour was largely employed. It is interesting to see that 
FiUpino and Australian cane-cutters were performing 
exactly the same manual operation, but one was paid 
5 times as much as the other, and worked at about 5 times 
his pace. 

In haymaking in U.S.A. the following labour require- 
ments have been estimated.^ For loading by hand the 
figure is 6-6, not very different from the present national 
average. With a loader and power fork it falls to 4*3 ; 
with a buck-rake and grapple-fork, sling or blower, to 2-1. 
A one-man pick-up baler gives the same result ; a three- 
man baler, as used on larger farms, gives a result of 1’9. 

The IJ.S. Department of Agriculture (Miscellaneous 
Publication No. 630) estimated that the agricultural 

1 B'arm Economica, April 1945, expressed per ton (re-expressed from per acre 
by multipl 3 dng by a factor of 1»33). 
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product of 1944 was produced at a saving in man-hours of 
some 9 billions (30-40 per cent of the man-hours in fact 
then worked) as compared with the labour required to 
give the same output by the methods of 1917-21. The 
analysis of this total is as follows : 

TABLE XXIV 


Tractor-operated implements ..... 

Saving of labour previously devoted to work animals 
as compared with labour devoted to machines . 
Improvements in equipment ..... 

Milking machines ....... 

Time saved by farm-cars and trucks 

Other mechanisation ...... 

Millionfi of 
Man-Hours 

940 

1 

880 

700 

220 

1400 

60 

Total Mechanisation 

4200 

Other Factors : 


Increased yields per acre ..... 

1700 

Reduced overheads on larger farms 

1850 

Simplified methods, hire of equipment 

1850 


9600 

Deduct ; More intensive labour per acre 

-600 


One factor which stands out is that labour requirements 
in livestock production do not show the same trend 
through time, or between countries, as do the crop figures. 
These results probably indicate that, in the long period, 
livestock products will become relatively more expensive, 
and their production will be favoured in areas where 
labour is relatively cheap. 

In the 1920s, Dr. 0. E. Baker, of the U.S. Department 
of Agriculture, was drawing attention to the following 
factors in improved productivity : the replacement of 
beef cattle by more remunerative animals ; the release of 
large quantities of feed for other uses by the displacement 
of horses (in 1919 no less than 80 million acres of land 
were required for growing horse fodder, and its release 
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caused great geograpliical shifts in production, which led 
to advantageous specialisation) ; and greater output of 
meat through slaughtering beasts younger, and breeding 
better strains. It is a basic principle of livestock farming 
that the younger the animal the more advantageous thej 
ratio of weight added to fodder consumed. I 

However, these latter trends (better strains of livestock\ 
and younger slaughter) have been less rapid than might) 
have been supposed. If we take as given : \ 

(i) the number of animals on farms, 

(ii) the volume of fodder consumed, 

the annual rate of increase of output of livestock products, 
over the period 1910-44, was only 0-2 per cent (J. H. 
Lorie, Causes of Annual Fluctuatiorts in the Production of 
Livestock Products, University of Chicago Press). 

We can analyse these trends more thoroughly by 
recording the number of slaughterings, and the output of 
meat, per head of the livestock population per annum. 

All the data indicate an upward tendency in the 
number of slaughterings per annum per head of the 
livestock population, i.e. a tendency to slaughter sooner. 
The very low ratio for cattle in countries like Argentine, 
Ecuador and Colombia must not, of course, be taken to 
mean that the average age at slaugliter is 10 or 15 years. 
Under circumstances where large numbers of cattle live 
on natural grazing, and the minimum of attention is devoted 
to them, a considerable number die a natural death, not 
being worth the trouble of slaughter. It is interesting 
to watch the transformation, for instance; in Australia, 
where few cattle are now left to die a natural death, and 
the average age at slaughter is approximately 4 years. In 
a number of European countries and U.S.A. the ratio is 
very much higher ; but it will be seen that in U.S.A. it 
is showing a slight tendency to decline. 

A tendency for sheep to be slaughtered earlier is clearly 
marked in U.S.A., and more slightly marked in Australia. 
There appears to have been a slight reversal of trend in 
Britain. 
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TABLE XXV 


Country and Date 

Annual Output of Meat 

In Kilos per Head 
of Livestock Population 

Number of Slaughterings per Annum 

I)er Hoad of Livestock Population 

(if Date not spodfled, 
flRures refer to 
Average of 11)30 r) 

Cattle 

Sheep 

Pigs 

Cattle 

Cattle with 
Calves 
expressed in 
Adult Cattle 
Equivalent 

Sheep 

Pigs 

Algeria . 

18-5 

1*8 

74*5 





Argentine 

Australia 

59-2 

3*0 

14*0 

0*127 




1910 . 



30*1 

0*170 « 


0*140 

0*84 

1920 . 



43*3 

0*167 « 


0*156 

1*21 

1930 . 

33-0 


48*9 

0*222 


0*149 

1*34 ! 

1935-39 . 

35-4 

2*8 

5()*5 

0*245 


0*168 

1*65 

1947 50 . 

37-5 

3*1 

67*0 

0*262 


0*175 

1*35 ! 

Austria . 

3t>-0 







Belgium 

73-3 


131*0 

0*41 

0*27 


1*25 ! 

Canada . 

34*5 

8*8 

90*5 

0*21 


0*46 

1*31 

Chile . 



40*9 





Colombia 

22-7 



0*10 



1*0 ; 

Cuba . 




0*13 



0*2 

Czechoslovakia 

40-0 






.. i 

Denmark 

45-0 


101*2 




•• 1 

Ecuador * 




0*076 


0*069 

0*165 1 

Estonia . 

32-3 

12*4 

113*4 





Finland 

32-0 






1 

France . 

50-4 

8*2 

65*9 




' * i 

Germany 

58-0 

10*7 

91*1 

0*43 

0*25 

0*44 

0*86 j 

India ^ . 

1*2 

2*2 





.. 1 

Indonesia 




0*18 




Ireland . 

10*6 

6*9 

83*4 





Italy 

58*0 





! 


Japan . 




0*20 



0*95 ' 

Jugoslavia 




0*18 

0*11 

0*13 

0*23 i 

Madagascar . 

12*2 


16*2 



, . 


Mexico ^ 

18*2 



0*13 


0*12 

1 

Morocco (French) . 

17*1 

15*3 

24*9 





Netherlands . 

00*0 

12*0 

138*7 

0*42 

0*23 

0*64 

1*47 

New Zealand . 

4M 

8*3 

49*6 

0*24 

0*13 

0*40 


Norway 

31*0 






‘ * 1 

Paraguay 

32*6 



0-L56 




Philippines 

IM 

1*2 

12*6 





Poland . 

25*4 

3*4 

66*2 




1 

Roumania 

22-0 







8. Rhodesia * . 

10*1 

0*8 

18*4 





Sweden . 

32*0 







i Switzerland . 

60*0 




•• 






icontd. overleaf 


U 
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TABLE XXV {conld.) 


Country and Date 
(if Date not specified, 
figures refer to 
Average of 19308) 

Annual Output of Meat 
in Kilos per Head 
of Livestock Population 

Number of Slaughterings per Annum 
per Head of Livestock Population 


Cattle 

Sheep 

Pigs 

Cattle 

Cattle with 
Calves 
expressed in 
Adult Cattle 
Equivalent 

Sheep 

T- 

Pilj 

s 

L 

United Kingdom * 
Before 









1860 . 

45*0 

8*3 

47*4 

0-24 


0-35 

1-16 \ 

1860-80 . 

50-4 

9*1 

71*7 

0-25 


0-36 

M8 

1880-1900 . 

56-0 

9-7 

72*9 

0-26 


0-37 

1-20 

1908 * 

59-2 

10*2 

74-0 

0-27 


0-38 

1-21 

1935-39 . 

67-6 

7-4 

100-8 

0-34 


0-37 

1-45 

1950-53 . 

58-5 

7*6 

107-6 

0-34 


0-32 

1-36 

United States 









1910-14 . 

60-2 

5-1 

57-4 




1-03 

1915-19 . 

55-4 

5*9 

57-4 




1-05 

1920-24 . 

47*4 

6-3 

60-6 



' ^ * 

1-09 

1925-29 . 

52-4 

8-0 

67-6 

0-46 


0-55 

1-19 

1930-34 . 

52-9 

7*3 

66-4 

0-41 


0-56 

1-23 

1935-39 . 

63*1 

7*3 

77-1 

0-46 


0-58 

1-30 

1940-44 . 

58*9 

8*2 

76-2 

0-44 


0-62 

1-27 

1945-49 . 

59*1 

8-6 

81-4 

0-42 


0-71 

1-28 

U.S.S.R. 









1934 ^ 


4-0 

34-0 

. . 





1938 . 

22-6 

5'2 

55-6 







“ Including an estimate of 0*05 for calf slaughter, not recorded for those dates. 

Estimate for 11)50 (International Monetary Fund JiuUetin, 23rd March 1951), If the size 
of herd had been maintained, however, this figure would have been only 0 082. 

® Data from Foreign Agriculture (U.S.D.A.), October 1945. Official records for the 19308 
allow the ratio lor pigs at only 0*28. 

Data from International llefcrence Service, vol. 2, No. 9. 

* Data for 1941-45 from International Eeference Service, July 1947. “ Sheej) ” includes 
goats. 

^ Data for 1945. Also 1-45 per buffalo and 2*7 per goat. 

' Cattle data from Foreign AgricuUure, November 1944. If the equivalent of cattle 
exported alive were included, these figures might be raised 30 per cent. Apparently no entry 
has been made for meat from calves, of which on the average only 0-5 per cow per year are 
reared. 

^ International Eeference Service, November 1945. 

< Excluding native slaughtering. 

* Goats included with sheep. 

* Including N. Ireland since 1930 — Great Britain only before that date. Data up to 
1900 from Drescher, Weltwirtechaftliehee Archie ^ March 1935. 

* Data from Hooker, J.R.S.S., 1909. 

Liveweight converted to deadweight by factor of 0*55 for cattle and pigs, 0*45 for sheep. 


It is in the case of pigs that we get some of the most 
drastic changes in ratios. The quickest turnover of the 
pig population is shown in the Netherlands, with Britain 
coming second. The U.S.A. figure is rising but is still 
below that of some European coimtries. 



TABLE XXVI 

Milk Yield per Cow in Quintals (220 lb.) per Year 

Except where otherwise indicated, data for 1934-38 and 1950-52 
from U.S, Department of Agriculture, Foreign Crops and 
Markets, vol. 66, No. 20 : data before 1900 from R(‘w, Journal 
of the Royal Statistical Society, 1892, p. 250 and 1904, p. 417. 


Before 

1880 

1808-90 

1890- 

1900 

1911-13 

1934-38 

1950-52 

Australia 



14-7 « 

21*0 

24*2 

Austria . . 




2U0 

17*8 

Belgium 




31*8 

34*0 

Bulgaria 




7*5 

0-0 

Burma . . 




].7ft 


Canada . . 


10*1 « 

15*0 

18*4 

25*6 

Czechoslovakia 




18-0^ 

16*0 

Denmark 

13'H 

21*5 

26-2“ 

31*3 

33*6 

Estonia . . 




20*0“ 


Finland . 



14*5 

19*5 

23*7 

France . . 

15-5 

16*5 " 


17*8 

18*7 

Germany 


16‘8 


24*8 

26*2^ 

Greece . . 




7-5 


Guatemala 





70” 

Hungary 




18-0 

14*0 

Iceland . . 




20*0 » 


India . . 




2*4, ^ 


Ireland , . 




20*3 “ 


Italy . . 




19*0 

. . 

Japan . . 




27*5 < 


Jugoslavia 




13*0 ^ 


Netherlands . 




34*7 

37*6 

New Zealand . 


16*9 


25*8 

26*2 

Norw^ay . . 




16*7 

21*2 

Poland . . 




16*0^ 

17*0 »• 

Portugal 




11*0 

. . 

Koumania 




13*0 


Spain , . 




10*0“ 


Sweden . . 9*8^' 

10-6’ 

13*0’ 

17*4’ 

23*8 

29*3 

Switzerland 


24-8*^ 


28*6 

29*6 

United Kingdom 17*7 


18-7 


25*3 

27*8 

United States . 9*4 * 


16*5 


19*5 

27*8 

U.S.S.K. 



1 

10*4“ 

11*0 « 


" Official estimates. 

" Stanford University Food Research Institute War-Pcaee Pamphlet, No. 6. 

* Report on Prices, Dr. Coates, 19J5. Godfrey {JJi.S.S., 1920) pives 17 for 1911 before 

deductinp for calf feed. ** Pcrnu, Agrarwirtschaft , June 1953. 

* C6pi'*de ( liulletin de la de Science de VHygihw Alimentaire, 1 936) disagrees markedly 

with this result, and estimates average output in 1902 at only 10 hectolitres. 

^ Western Germany. 

® Jniernational Institute of Agriculture Monthly Bulletin, 1938, p. 244. 

Report on Marketing of Milk in India and Burma. The Indian flgurc (not the Burmese) 
would be raised to 31 if we included milk sucked by calves. The yields for buiraloes. whose 
milk has a fat content 60 per cent higher than cow milk, were 6*8 in India and 2-2 in Burma. 

* Oriental Economist, 16th April 1950. 

^ From National Income of Sweden and Professor Ashby, Proceedings of the Royal ImfUtd%on, 
1942. * Geering and Hotz, Wirtschaft^ikunde der Schweiz. 

* Estimate for New York State In 1860 (Farm Economics, Febnuiry 1951). 

"* Economic Survey of Europe, 1953. ".Higbee, Geographical Review, April 1947. 
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On milk yields per cow the information is less satis- 
factory. Much the highest figure is shown by the Nether- 
lands, followed by Belgium and Denmark. These results 
are obtained, of course, by abundant use of fodder. The 
comparatively slow rates of increase in France and 
Switzerland are interesting. 1 

Professor Ashby ^ gives the following figures of yield oi^ 
butter-fat per cow (inclusive of butter-fat content of milk 
fed to stock). Butter-fat will be 31-4 per cent of the 
weight of the milk. 


TABLE XXVIT 

Lb. Butter-Fat per Cow per Year 



Denmark 


New Zealand 


1861 



65 



1871 



90 



1881 



111 



1891 


• 

148 



1903 



193 

190M)4 

127 

1914 



215 

1919-22 

160 

1924 



241 

1931-34 

212 

1930 



266 

1937-40 

232 


Per unit of labour employed, Professor Ashby found 
that the volume of butter-fat obtained rose 69 per cent 
between 1920 and 1929 : and the volume of all livestock 
products per unit of labour 35 per cent in the same 
period. 

Data are also available for South Africa (Kneen and 
Holmes, South African Journal of Economics, 1935) and 
New Zealand {Year Book, 1938) in respect of labour 
costs per lb. Butter-fat is assumed to be S-g- per cent and 
4 per cent by weight of the milk respectively. The cost 
of a mari-ye£|jr- of labour at that time was £14 in South 
Africa and £160 in New Zealand, and the man-hours per 
ton of milk 800 in South Africa and 39 in New Zealand. 

We now turn to examine the figures for crop yields 

^ Journal of the British Dairy Farmers^ Association^ 1934. Later data from 
New Zealand Year Booh, 
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per hectare rather than per man-hour. Reliable data for 
yields of livestock products are somewhat scanty, but for 
crops they are in embarrassing abundance. Tabulation is 
therefore confined to six of the principal crops, for which 
the trends of yield are shown for foiir periods. Years are 
grouped because the figures for a single year may be 
considerably affected by weather. The table includes all 
countries for which data of any interest or reliability are 
available. Yields, in quintals, or tenths of a metric ton, 
are as published by F.A.O., or by the International Insti- 
tute for Agriculture for the earlier periods. Data (for 
wheat only) for 1885-89 from The World Wheat Economy, 
by Wilfrid Malenbaum, formerly of the Stanford Insti- 
tute. 

It is a commonplace that the highest yields of wheat 
ai‘e obtained in Belgium, Denmark and the Netherlands, 
in densely populated countries where comparatively little 
wheat is in fact grown, and that which is grown is very 
carefully cultivated and fertilised. Comparatively high 
yields are also obtained in Britain, Germany, Switzerland 
and New Zealand, where wheat is by no means the staple 
crop. With very cheap land in Canada or Austraha, on 
the other hand, a low-yielding form of faraning will bo most 
economical. 

We might at first have expected a steady upward 
trend in every country. It seems apparent, however, that 
there are a number of countries in which the trends are 
ominously stationary or are indeed declining. While the 
U.S.A. has effected such immense improvements in yield 
per man-hour, it is interesting to see that per unit of area 
it is hardly any higher than it was forty years ago. In 
Canada it is actually lower. There have been appreciable 
increases in Argentine and Australia, but only enough to 
bring them up to approximately the U.S. level. In most 
cases we have to draw the melancholy conclusion that 
countries which had low wheat yields per unit of area 
forty years ago have low yields now. In India and Algeria 
there has been a serious fall. Most of the countries in 
Eastern Europe show a downward trend or else pubUsh no 
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figures at all. Productivity also appears to be stationary 
in Spain and Portugal and in most of the Latin American 
countries. Asia, Japan, Malaya, Taiwan (Formosa) and 
Turkey stand out for their upward trend, with figures ^ 
elsewhere stationary or declining. 

The story of yields of maize, which is in some ways\ 
a more demanding crop than wheat, is dominated by the 
sudden and remarkable rise in yields in U.S.A. during the 
1940s, due to hybridisation. This event was also seen to 
a lesser extent in Canada and in some European countries. 
(It should be added, for the sake of those who ask why 
hybrid seed cannot be rapidly disseminated round the 
world, that hybrids which will give very satisfactory 
results in one spot may be quite valueless only 100 miles 
away, due to slight differences in climate ; research into 
the most productive hybrid must be carried out sepp,rately 
in each area.) But before this recent increase, the trend 
in the U.S.A. had been downwards. A stationary or 
downward ti'end is apparent also in Roumania, Mexico, 
Chile, Australia and other maize-growing countries. 

The most interesting feature about the table for rice 
is the great disparity between yields per unit area for 
different countries. In Spain, for a time, the yield rose 
to over 6 tons of rough rice per hectare ; whereas in India, 
Ceylon, Indo-China and the Philippines, even though rice 
is a staple food, the yield is not much over 1 ton. These 
very lugh yields are difficult to reach and maintain, and 
involve the most diligent weeding and cultivation, and 
heavy use of fertilisers. The Spanish figure has slipped 
back, and Italy, which occupies second place on the list, 
is not appreciably higher than she was thirty years ago. 
Australia has shown a satisfactory upward trend, and 
Portugal also has given special attention to this crop. 
The table shoVs that Oriental communities, if they wish, 
can also attain these high yields ; Japan and Egypt come 
close after Italy, and in Japan the trend is upwards. The 
yields in the poorer countries of Asia arc shockingly low. 
If they could be raised to the Japanese level, which should 
be possible within a reasonable period of time, we should 
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get a very difierent idea about tbe ability of the land to 
support the population. 

In sugar the diversities are greater than in rice. In 
most cane-growing countries a very rapid upward trend is 
noticeable, though in the established beet-growing countries 
of Europe almost the maximum yield was achieved some 
time ago. The rapidity with which the production of sugar 
per unit area can increase (the product per man-hour 
generally increases with equal rapidity) indeed persistently 
upsets the equilibrium of the sugar market. Sugar is a 
commodity for which most of the world (not, however, the 
low-income areas) has an inelastic demand. The world 
market for sugar expands at about 2 per cent per annum, 
but productivity, it is seen, can expand much faster in 
many countries. 

Most advanced countries, in growing sugar, are able to 
obtain, from one hectare, 3 or 4 tons of pure carbohydrate 
food. In a certain sense of the words, this is the most 
productive possible use of the land (in a country with 
adequate rainfall), at any rate in a period of serious food 
shortage. But this is by no means the limit. The figure 
has risen to 6 tons in Belgium and Sweden, and higher still 
in tropical areas. In densely populated tropical countries 
special efEorts are made to obtain high yields. Formosa 
rose to 9 tons, and Indonesia to 13 tons, though both of 
them have been seriously reduced since. But Hawaii had 
risen to 17 tons by the 1930s and now, with a system of 
mechanical harvesting, has risen to the astonishing figure 
of 20|- tons. For Peru (not given in the table) the yield 
has recently been about 9 tons, having risen from 5 tons 
in the 19208. 

The rise in productivity of potatoes has been marked 
in some countries. The highest figures are shown in 
Netherlands, Belgium and Ireland. The figure for XJ.S.A. 
has recently risen greatly, but is stiU below European 
maxima. This crop is very badly suited to warm 
climates. 

In cotton also we see a number of examples of stationary 
or downward trends of yields. 

[contd* on p. 300 



TABLE XXVIII 

Yields in Quintals per Hectare 






Wheat 




J 885-89 

1909-13 

1925-29 

1934-38 

Eurofe 

Austria . 


JJ-1 

130 

1 5- 1 

16*7 

Bolgiuni . 


18*6 

25*3 

26T> 

27-3 

Bulgaria 

(vzeohoalovakia 


9*6 

10-6 

10*2 

1 a-Zt 


60 


17*2 


Denuiark 


25-0 

33*1 

28-3 

30*4 

Eiulaiid . 



11-2 

j5-6 

18*2 

France . 


rp8 

13*2 

14-8 

15*6 

f Term any, K. . 

„ w. 


} 15-3 

21*4 

19*8 

/ 24*6 

Crecoe 


6-7 

9-8 

6*6 

9*0 

Hungary 


12*3 

12*6 

14-0 

14*0 

Ireland . 

Italy 


8*8 

10-6 

26-2 

12-8 

22*9 

14*4 

Netherlands 


18-8 

23*6 

29*8 

30*3 

Norway 



16-6 

17-2 

20*1 

T’oland . 


8-4 


12*3 

14*6 

Portugal 


6-4 

6*6 

6-4 

9*5 

Rouinuniu 


10*6 

12*0 

Q.O 

10*3 

Spain J . 


7-6 

9*2 


Sweden 


16*2 

21*3 

21*6 

24*0 

Switzerland 


14-1 

21*3 

22*0 

24*1 

U.K. 


20-3 

21*3 

22-6 

23*1 

Yugoslavia 


6-9 

10*5 

1P9 

n% 

America 






Canada . 


9-9 

13*3 

12-5 

7*1 

Cuba 

Guatemala 



6* I 

7*1 

Mexico . 




5*7 

Puerto Rico 

U.S.A. . 


7*1 

9-8 

9'5 

8*7 

S. America 






Argentine 


6*7 

6*2 

8'G 

9*8 

Brazil 

Chile 


9*6 

13-6 

12-1 

9*0 

10*6 

Colombia 




7*0 

8*0 

1 Uruguay 


7*0 

6*6 

7*8 

7*6 

Venezuela 



4*9 

Asia 






Burma . 

Ceylon . 





4*5 

India * , 


<>♦6 

81 

i 

6*8 

6*9 

Indo-Cliina 

Indonesia 



Japan 


10*3 

13*5 

17*8 

18*8 

Malaya . 

Pakistan 





8*6 

Philippines 





Taiwan . 



7-2 

7*1 

8*8 

Thailand 

Turkey . % 



7*7 

9*9 

Africa 






Algeria . 


4*9 

0*7 

5*5 

5*6 

Belgian Congo 
Egypt . 


16-7 

nr> 

17-3 

20*1 

French W. Africa 
Madagascai 




Mauritius 






S. Africa 


6*0 

6-7 

6*0 

6*2 

Oceania 






Australia 


6*2 

8*1 

7*1 

8*0 

Hawaii . 

N. Zealand 


17*2 

_ 

19*6 

22*8 

21*1 


♦ Incluaes Burma before 19i}5, Pakistan before 1984? 


m 


1949-61 


20-3 t 
34-3 



15-4 

36-9 

19-7 

12-3 

7-7 

iVi 

19*7 

27-7 

27*3 

12-4 


11-8 

6-3 

9’2 

10-6 


10-1 

7-0 

11-4 

7-0 

8*8 

6*8 


{>■6 


20*6 t 
9\3 
9-7 
12-0 


6-8 

18-8 


6-2 


ll'O 

27*6 




[Tabu contd, otmUaJ 



TABLE XXVIII {conid.) 

Yields in Quintals peb Hectare 







j Sugar 






1909-13 

1925-29 

1934-38 

1949-61 

Europe 









Austria 





430 

39*7 

42*4 

39*4 t 

Belgium 





44-6 

41*3 

47*6 

62*6 

Bulgaria 





11-9 

19*3 

26*6 

16*<) 

( Jzechoslovakia 






43*4 

38*8 

36*|5 

Denmark 





44-7 

39*7 

60*2 

52-il 

Finland 






14*9 

27*6 

23*6 

France 





29*7 

34*4 

30*6 

36*at 

Germany, E. 

W. 





j 45*9 

40*6 

42*6 

/ 34*6\t 

\ 61*8 

Grooce 

Hungary 





30*9 

29-3 

26*9 

2*1*2 1 

Ireland 






34*4 

38*6 

40*3 \ 

Italy . 





36-9 

34*9 

30-1 

33*6 t 

Netherlands 

Norway 





38-2 

44*4 

62*2 

66*4 

Poland 

Portugal 






32G 

42*3 

34-2 t 

lion mania . 





25-9 

2*1*8 

26*4 

13*4 t 

Spain J 





30-0 

32*3 

35*6 

28*7 t 

Sweden 





46*6 

41*7 

57*6 

66*4 

Switzerland 





41-3 

47*3 

55*0 

49*4 

U.K. . 






27*9 

33*8 

371 1 

Yugoslavia . 






21*6 

27*9 « 

15*2 ' 

America 









Canada 





17-0 

18*8 

33*6 

34*2 

Cuba . 





38-8 

38*9 

46*6 

46*6 

Guatemala . 






41*0 


32*8 

Mexico 





36-2 

22*6 

30*2 

36*3 

Puerto llico 





42*9 

04*5 

73*0 

80*0 

U.S.A. 





30*4 

33*0 

41*6 

46*0 

S. America 









Argentine . 





20- 1 

26*2 

21*8 

24*8 

Brazil 






27*7 

22*6 

21*6 

Chile . 

Colombia 
Uruguay 
Venezuela , 






30-3 



Asia 









Burma 









Ceylon 

India ♦ 





26*3 

27*4 

29*2 

26*6 

Indo-China . 





17-8 




Indonesia . 





128*0 

126*1 

134*2 

69*2 

Japan 





30*3 

31*5 

28*6 

21*8 

Malaya 

Pakistan 









Philippines . 
Taiwan 





2i*5 

30*4 

43*3 

66**7 





23*8 

61*8 

92*6 

63*2 

Thailand 









Turkey 







17*9 

33*6 

Africa 









Algeria 

Belgian Congo 








16*4 

Egypt 





30*0 

43*2 

54* 1 

65*0 

French W. Africa 








Madagascar 
Mauritius . 





36*6 

36*6 

48*0 

7*1*0 

S. Africa 





31*4 

60*8 

31*0 

60*0 

Oceania 









Australia 


. 


, 

32*0 

60*0 

76*2 

78*0 

Hawaii 

N. Zealand . 



• 

- 

112*7 

161*0 

167*6 

206*0 


• Includes Burma before 1925, Pakistan before 1934. t 1961-58. 
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Potatoes 

Cotton (ginned) 

1909-13 

1925-29 

1934-38 

1949-61 

1909-13 

1925-29 

1934-38 

1949-61 

99 

124 

137 

127 





186 

205 

201 

230 





40 

35 

61 


2-3 

1*5 

i-’o 



120 

136 

111 





148 

141 

170 

177 





62 

108 

149 

141 





86 

98 

113 

118 





j 137 

136 

f 173 
\ 166 

128 

216 





67 

36 

69 

107 

30 

2'b 

2-7 

31 

80 

74 

73 

66 






160 

192 

208 





58 

66 

66 

67 


2-2 

2-’o 

i*b 

143 

190 

201 

250 





161 

177 

175 

183 






107 

138 

130 






179 

176 

120 





86 

80 

89 



1-6 

1-2 


116 

113 

112 

90 


1*2 

1*3 

i*i 

103 

116 

140 

132 





146 

160 

168 

179 




i 

146 

167 

169 

188 





41 

60 

67 

68 


i-3 

2*’2 

b**8 

108 

91 

88 

120 







79 

75 






12 

28 

27 


3-1 

2-6 

2*7 


31 

48 

46 


2-9 

2-5 

3*5 

65 

77 

78 

159 

2*0 

1-9 

2-4 

3*1 

87 

66 

68 

62 

2-9 

2*6 

1-9 

2*6 


100 

07 

48 

3-0 

2‘2 

1*8 

1*6 

84 

98 

85 

89 






27 

46 

46 


lb 

]**4 

2*2 


27 

41 

40 







16 

22 



i**2 


• • 1 






1*0 

0*9 

.. 





6**6 

0*7 


1 


101 

*67 

6-*9 

I’O 

1*1 

i*‘i 






0-9 

1*0 



62 





1*4 


98 

96 

107 

122 

3*6 

20 

2*2 

i**i 








2*1 


26 




l*-*8 

2*4 

2*9 


94 












i*9 

2*8 

1*7 


22 

*31 

73 


1*4 

2*1 

2*8 

28 


72 

94 


21 





46 

64 


0*6 

i*-b 

i**4 


74 

139 

166 

4*5 

4*7 

6*4 

4*8 





, , 

0*2 

0*4 

0*4 

60 

36 . 

*34 

*37 


1-0 




16 







33 

39 

*48 


1*7 

i*-b 

o-b 

i**9 

68 

64 

71 

00 

1*0 

2*2 

1*1 

1*3 

31 

82 

44 



. . 



141 

140 

135 

176 




1 ^ 


t 1981-36 figures shown in the 1984-38 column. 
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Not much information is available for periods before 
1909. We have the following figures for U.S.A. : 

TABLE XXIX 

Yiei.ds in Quintals per Hectare 

1880 - 00 3885-80 

8-5 8-8 : 

15-0 16-7 

1-7 2-0 

These figures bring out how slow the advance was until 
recently. 

In Egypt/ in the 1830s, the figure for cotton stood at 
1-6 and for wheat at 14-3. The improvement in cotton 
yields is striking. Wheat yields in Egypt 2000 years.ago ® 
were 19 quintals per hectare, at a time when, in Attica, 
the figure was only 9 — ^very similar to that of present-day 
Greece. In France® wheat yields were only 0-2 in 1789. 
According to D’Avenel the figure stood at about 10 in 
the 1860s and 11 in the 1870s. 

The Japanese rice yield stood at about 20 in the 
1880s,^ since when the rise is seen to have been slow but 
steady. 

English data are available back to the eighteenth 
century ; the available (widence was summarised by Dr. 
Drescher.® The well-known history of poor yields, and of 
high prices and rents, when an increased acreage had to 
be cultivated during the Napoleonic wars, suggest the 
formulation of a Diminishing Returns law. This problem 
was examined by H. D. Vigor® who made a comparison 
county by county, rather than on time series, comparing the 
decade 1899-19^08 with the decade 1885-94. He found a 
regression Unking the reduction in a county’s acreage with 

^ Milhanh Memorial Quarterly, January 1949. 

® Professor Micholl, The Economics of A ncient Greece. 

® Neyiuarck, Journal of the Hoyal Statistical Society, 1889. 

^ Sato, Economic Journal, 1918. 

* W eltwirtschaftliches Archiv, March 1935. 

® Journal of the Royal Statistical Society, 1910, p. 396. 


Wheat 

Maize 

Cotton 



V 


PRODUCTIVITY OF PRIMARY INDUSTRY 


301 


the increase in jield per acre. The slope of his relationship 
is plotted on the diagram. 

A relationship of this nature can only be expected to 
hold while technical methods (plant breeding, fertilisers, 
etc.) remain unchanged. It is, in fact, surprising that 
something like this relationship did appear to hold over so 
long a period, from the 1840s to the 1920s. Earlier, the 
yield, for a given extent of cultivation, had been definitely 
lower, and since 1932 has been definitely higher. Even the 

Wheat Area and Yield in England and Wales 



very extensive area cultivated in 1943-44 showed a some- 
what higher yield than had prevailed in 1933-36. The 
Diminishing Returns relationship probably still holds, 
though masked by the general upward trend. But the 
important point to notice is that, even during the period in 
which it prevailed, the slope was only 0-2, i.e. a 10 per cent 
increase in area led to only a 2 per cent fall in unit yields. 

We may conclude by examining the extent of tractor 
utilisation in agriculture at the present time, or at past 
dates whenever the information was available. The best 
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standard of comparison is to take tke number of tractors 
per 1000 males of the agricultural labour force. 

TABLE XXX 

Tkactoks pee Thousand op Ageicdltural Labour Force 


(about 1951 unless otherwise stated) 


Algeria . 


8 

Italy .... 

10 

Argentine 


19 

Netherlands . 

37 

Australia 


235* 

New Zealand . 

365 

Austria . 


35 

New Zealand (1938) 

45 

Belgium 


29 

Norway 

36 

Brazil 


4 1 

Peru .... 

3 

Bulgaria 


4 

Poland .... 

3 

Canada . 


4 

Portugal 

4 

Chile . 


10 

Roumania 

3 

Colombia 


3 

S. Rhodesia . 

12 

Cuba 


11 

Spain .... 

4 

Czechoslovakia 


26 

Sweden . . . # . 

138 

Denmark 


66 

Switzerland . 

53 

Egypt . 


1 

Turkey .... 

4 

Finland . 


32 

Union o£ South Africa 

29 

France . 


44 

United Kingdom 

313 

Germany, E. . 


30 

„ (1936-39) 

60 

„ w. . 


77 

United States 

554 

Germany (1937-38) . 


15 

„ (1939) 

174 

„ (1928-29) 


5 

(1929) 

93 

Greece . 


4 

Uruguay 

85 

Hungary 


8 

Yugoslavia 

2 

Ireland . 


34 




* On the liypothetical farm in West Australia used for computing non-factor costs, the 
ratio was 445. 

t Lima, “ Brazilian Agriculture ”, I.S.I, Proceedings, 1053. The same author shows, 
however, that the number of ploughs per thousand cultivators was still only 165 in 1950. 
It was 67 in 1940 and only about 20 in 1920, of which half were in the province of Bio Grande 
do Sul (Gourou, The Tropical World). All the rest of the work was^one with hand tools. 

The results are of some interest. The highest figures 
are for the United States, Canada and New Zealand. But 
the results are by no means perfectly correlated with pro- 
ductivity. Australia has fewer tractors per 1000 workers 
than the United Kingdom, and the highest figure on the 
continent of Europe is that of Sweden, not Denmark. 

It is a mistake to think that the degree to which 
tractors are utilised in different countries can be estimated 
by simple comparisons of the costs of labour, or even upon 
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the relative prices of labour and fuel. The extent to 
which tractors will be used in the agriculture of different 
countries does in fact depend upon a most complex number 
of economic affairs, which have been most ably analysed 
by Dr. Jasny.^ Although the figures have now become 
out of date, the principles on which the problem should be 
analysed remain. 

In the first place we must take into account the con- 
stancy or intermittency of the work. The more inter- 
mittent the work, the greater the relative advantage of 
the tractor. This explains why the tractor was first 
introduced into the predominantly grain-growing areas of 
Western U.S. and Canada, but was relatively much less 
advantageous in the mixed farm areas of Europe where 
work for horses is available nearly all the year round. 

The reason for this relative advantage, of course, is that 
horses have to be fed and cared for whether they work or 
not, while tractors do not. The horse, unexpectedly, has 
a much higher “ overhead ” than the tractor.* Indeed it 
may have been largely a desire to get some return from 
his horses that led the European farmer (until recently at 
any rate) to devote a substantial proportion of his land to 
growing turnips and similar fodder crops. A German 
horse in the 1930s, according to Dr. Jasny, worked 2000 
hours per year. In the early 1930s it was estimated that 
an American farmer who had 1500 hours a year work for 
his horse would find his costs of cultivation as low as they 
would have been had he had the same amount of work 
performed by tractor. In Canada, where labour and fodder 
costs were lower, the line was crossed if the farmer had 
1100 hours work available. However, not many American 
or Canadian farmers had this amount of work for their 
horses. With the decline in fodder crops, manure-spreading 

^ American Economic Review, 1936, p. 708. 

* This was even more marked in the nineteenth century, when fodder prices 
were much higher, relative to wages and other costs, than they are now. McCulloch 
in 1837 estimated the cost of a farm horse’s keep at £40 per annum — far higher 
than a man’s wages at that date. By the 1850s the cost of feeding a horse engaged 
in hard railway construction work, according to Brassey, was as high as £^ per 
annum. 
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and similar activities, the average hours worked per horse ^ 
had fallen from 1000 in 1914 to 800 in the 1920s and 500 
in the 1930s. In Canada, at that time, the average hours 
worked per horse were still about 770.® 

Average hours per tractor have risen, presumably as 
they have become more reliable. The following estimates 
have been prepared by F.A.O. ® 


TABLE XXXI 

Aveuage IIoub,s i‘eu Year Worked 
BY Tractors 

U.S.A., 1920-22 

181 

„ 1935-37 


466 

„ 1941 


497 

n 1947 


592 

Switzerland, 1949 .... 


600 

United Kingdom, 1949 


800 * 

Argentine ..... 


1000 

Mexico ...... 


1000 

U.S.S.H. collective farms, 1936 


800-1600 

U.S.S.R. machine tractor stations, 1940 


1100 


Dr. Acock regards the average life of a medium-sized 
wheel tractor as 6-7000 hours, irrespective of the average 
hours per year, and which may therefore be spread out 
over more years in some countries than in others. It is 
the increasing number of hours per year for which tractors 
can be used, and the rising costs of labour and fodder for 
horses, which have shifted the balance in favour of tractors 
during recent years. But still it is not the same in all 
countries. In Australia and the Argentine fodder is less 
than half the U.S. price, and fuel and lubricants, owing to 
transport charges and taxation, about 25 per cent more 
costly than in U.S.A. Fuel and lubricants represented 
42 per cent of the cost of tractor work in U.S.A. in the 
1930s, probably a little more now. For these reasons the 
use of tractors has proceeded less rapidly in those countries. 

1 University of Illinois, Agricultural Experimental Station, Bulletin No. C47. 

* Somerfield, World Grain Conference, Regina, 11)33. 

® Dr. Acock, Farm Mecluinization. The two earliest LJ.S. figures are obtained 
from the previous sources. 
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Dr, Jasny calculated for the 1930s that the “ replacement 
point ” would be as low as 350 hours, i.e. that tractors 
would be used only for the most intermittent work. But 
an interesting and paradoxical example in the other 
direction is provided by Switzerland, where fuel is no more 
costly than in U.S.A. but fodder is two and a half times as 
expensive, and where tractors therefore were used early and 
extensively, in spite of the small average size of the farms. 

Having studied gross and net product per man, and 
per unit of livestock, we are also bound to be interested 
in the amount of product per unit area. It is immediately 
apparent, however, that we will distort our results if we 
try to measure agricultural product per square kilometre 
in countries which contain large areas of desert or tundra. 
Some formula for eliminating land in which agriculture is 
impossible, and giving a low weight to land in which it 
presents peculiar difficulties, is necessary. 

The classification wluch follows is based upon climate 
only. It may be objected that land which is climatically 
suitable for agriculture may well be difficult or impossible 
to cultivate because of (1) poor soils, (2) rugged topography. 
Many of the world’s best farmlands today were, however, 
originally poor soils, and all such soils can be made cul- 
tivable with the use of adequate fertilisers. Where 
topography is very rugged, agriculture is certainly very 
difficult except for small-scale farmers who are willing to 
cultivate small plots or graze steep slopes. However, 
there is at present no satisfactory standard for demarcating 
such areas on a map. The amount of land climatically 
suitable for agriculture, which cannot in fact be farmed 
owing to rugged topography, probably does not constitute 
a very large proportion of the whole. 

Land with the climate of the principal temperate and 
sub-tropical farming regions of the world is defined as 
“ standard land ”, and other climates converted into 
“ standard land ” by appropriate coefficients. The true 
tropical climates, in which sunlight and rainfall are 
continuous, are capable (with sufficient fertiliser) of yielding 
two cereal crops a year, and are rated at double standard 

X 
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land. The cocfFicients given to other climates are based 
on estimates of the annual yields of dry-weight fodder 
obtainable from them (fodder crops and grasses, of course, 
give a much greater weight than cereals). “ Standard 
land — not all of it, but in areas which have both reason- 
able warmth and humidity throughout the year — can yield 
about 13 J tons^ of dry weight per hectare per year, and 
the other areas in proportion. 

For the semi-arid climates the coefficient of one-thirtieth 
is estimated after examining the economic value of the 
yield from livestock grazing such areas in Australia, as 
compared with standard farm land in the same countiy. 

The climatic classification of Professor Thornthwaite 
{Geographical Review, July 1933) is used. The symbols 
A to E indicate a rainfall scale, and A' to F' a temperature 
scale, the third symbol indicating whether raiijfall is 
regular, or shows a winter or summer deficiency. 

The areas under the different climates are converted 
to standard by use of the following equivalents : 

L A A' r, B A' r, C A' r (tropical climates with regular rainfall 

capable of growing two crops a year) ... 2 

II. Rest of A and B (wet or humid sub-tropical and temj)erate 
climates, tropical climates wet or humid, but with 
irregular rainfall) ....... 1 

III. C B' r, C C' r (sub-humid climates, rainfall distributed 

through all seasons) ...... f 

IV. C A' w, C 13' w, C B' s, C C' s (sub-humid climates, rainfall 

deficient in winter (w) or summer (s)) . . . | 

V. C A' d, C B' d, C C' d (sub-humid climates, rainfall deficient 

in all seasons) . . . • _ • . • 2 

VI. D climates (semi-arid, suitable for sparse pasture, rainfall 

too uncertain for cropping) ..... 3 ^^ 

VII. E climates (arid) ........ 

VIII. D' climates (described as “ taiga ’'). See below. 

IX. E' and^F' climates (tundra and perpetual frost) . . 0 

In the above analyses moisture rather than temperature 
has been taken as the limiting factor in crop or pasture 

1 Professor Farrington Daniels in a paper at the World Population Conference, 
1954, pointed out that the cultivation of algae might yield 60 tons of organic 
matter, dry weight, per hectare per year — which would correspond to 2 per cent 
of the total solar energy falling upon it. 
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growtli. This is in fact the case over the larger part of 
the earth. A cold (O') climate associated with high rainfall 
is comparatively rare — Newfoundland is an example — 
and in such cases temperature is the hmiting factor, and 
plants do not use all the available moisture. But in most 
C' climates the rainfall is comparatively low and the 
summer growing season suffices to use up the available 
moisture — i.e. moisture is again the limiting factor, and 
land with a C C' s climate on the Russian steppes is of 
about the same agricultural value as C A' w land in India 
with a far higher temperature. 

By irrigation, cultivation can be freed from the con- 
trolling factor of rainfall and crops grown up to the limit 
set by the available sunlight. In cold climates irrigation 
is not likely to be of much value as the natural moisture 
supplies are generally about in equihbrium with the 
available sunlight. But nearer the equator sunlight 
suffices for growing up to two or more crops a year, if 
rainfall is regular ; and any warm region with irregular 
rainfall can benefit by irrigation — may indeed be rendered 
even more productive than the wet tropics, through 
freedom from the cloudy skies, floods and soil-leaching 
which go with excessive tropical rainfall. 

In certain countries (indicated by footnotes to the 
main table) a large proportion of all the cultivable land is 
under irrigation ; and in these cases the area of irrigated 
land is treated as the equivalent of climatic Zone 1 (capable 
of growing two crops per year). No entry has been made, 
however, for the amount of irrigated land in countries in 
which it is relatively of small importance. 

The large area which Professor Thornthwaite has 
classified as “ taiga ”, or land on which the natural 
vegetation is coniferous forest, requires further examina- 
tion. It is clear that the warm part of it, at any rate, is 
cultivable. This area was further subdivided in accordance 
with its “ accumulated temperature ” measured in “ month 
degrees ”. Crop and grasses, it is generally agreed, only 
begin to grow if the temperature has risen above 5° C. 
(43° F.) ; and the greater the excess above this limit the 
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greater the rate of growth. The device of “ accumulated 
temperature”, as used for instance by Professor Austin 
Miller,^ is to add together, for all months in which the 
mean temperature exceeds 5° C., the amounts of such 
excess. Professor Miller’s map, unfortunately, does not 
make an adequate subdivision of the “ taiga ”, and the 
demarcation had to be made from original data.* 

The agricultural significance of various levels of 
“ accumulated temperature ” has been carefully examined 
in Finland.® It was found that, in those regions of Finland 
where “ accumulated temperature ” exceeded 38 month- 
degrees, all the usual European crops could be grown, 
including winter wheat and sugar beet. Such land is 
therefore deemed to have full agricultural value. By the 
time the number of month-degrees has fallen to 30, sugar 
beet and winter wheat and peas are ruled out, though 
spring wheat is still possible. At the 23 month-degrees 
level the climate is too cold for turnips, not satisfactory 
for spring rye and on the margin for oats, but still satis- 
factory for winter rye. At 18 it is still possible to grow 
Timothy hay and some of the new strains of barley, and 
potatoes possibly in a colder climate still. 

Taking this information into account, the taiga zone 
is subdivided as follows : 


TABLE XXXII 



Month- Degrees 

Equivalent of 
Standard Farm 
Land 

VIII. A 

Over 38 

1 

B 

30-38 

JL 

10 

C 

23-30 


D 

18-23 

h 

E 

Under 18 

0 


^ Institute of British Geographers, Transactions and Papers, 1951, Publication 
No. 17. 

2 I am much indebted to Mrs. Margaret Rutherford for a careful survey of all 
the available geographical information, and for calculating the “ accumulated 
temperatures ” for a large number of points in the Northern Hemisphere. 

® Results published in Fenniaf “ A General Handbook on the Geography of 
Finland ”, Helsinki, 1962. 
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t>X 


5-3 

Rost Africiu. : British 

5,281 

220 

368 


6‘3 

( )thor . 

22,787 

3,455 

1,113 


2-2 

ToTAfi Afkica 

30,28<> 

3,675 

1,512 



(ihina^ .... 

9,736 


1,530 


24 5 

India and PakiKtaii * •* 

4,288 

215 

255 

'i 

31-2 

East Indies . 

2,125 

1,412 

7J3 

t- 

5*7 

Japan .... 

369 


369 

1 

23*8 

Korea .... 

221 


- 101 

\ 

35*5 

Philippines 

299 

195 

104 


7-5 

Rest of Asia, 8.K. 

2,062 

712 

1,088 

1’ 

6*5 

S.W. . 

6,286 



1 

24*5 

Australia 

7,704 

11 

467 

1 

0*3 

New Zealand^ . 

268 


268 

1 

0*4 

Rest Oceania , 

588 

290 

293 

1 

0*5 

Total Asia and Ookania 

33,946 

2,835 

5,188 

1 


World Total 

131,1,73 

10,196 

18,956 

1 



* Allowance is not niude, either in this figure 
iuluiui water, except for tlie coiintrieB marked with 
is reilativciy large). 


“ fneluding Newfoundland 

* KxcliKling outlying poHsessioiia. 

*■ Excluding Greenland. 

•* iJalanco has been arbitrarily apportioned bet' 

• Accumulated temperaturcB have not been i 
apportionment hits been made between the sub-Zoi 

f Xucludes Northern Ireland. 

' Exchniing U.S.S.ll. and Turkey, 


'o/acc page. 309 
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It now becomes possible to classify all the agricultural or 
potentially agricultural land in the world according to 
these climatic zones. The extent of utilisation is shown by 
the number of males engaged in agriculture per square 
kilometre of equivalent standard farm land. 

The greatest density of settlement, in relation to the 
area of standard farm land cultivation, is in Egypt. 
High figures are also shown by all the countries of South- 
West Asia, India, Pakistan, Japan, China and Korea ; 
and by a number of countries of Eastern and Southern 
Europe. 

The use of countries or regions as units conceals the 
high densities which prevail in certain limited areas. 
Thus the island of Java is exceedingly densely settled, but 
once we consider Indonesia as a whole, with its large 
uninhabited areas on the other islands, the ratio of popula- 
tion to cultivable laud appears low. Dense populations on 
some of the islands in the Caribbean are also concealed in 
the general figure for that region. 

The density figure comes out surprisingly low for the 
U.S.S.R. Here also the standard farm land is densely 
settled. A large proportion of the available land is in the 
sub-Arctic zone in Siberia, much of which is still unin- 
habited. Very large capital outlay in draining swamps, 
clearing forests and providing means of transport will be 
necessary before this land can be farmed. 

However, the world still has, as can be seen, very 
large reserves of farm land capable of cultivation. It is 
only recently that agricultural science has revealed the 
potentialities of cold-climate farming, and besides Siberia 
there are large areas in Canada and Alaska, and some in 
Norway and Sweden, which can be further exploited. 
The farm land of the U.S.A. is fairly clearly under-utilised, 
but the largest blocks of under-utilised land are in tropical 
Africa and America ; together with (surprisingly enough) 
a considerable amount in South-East Asia, and some in 
Australia and New Zealand. 

This apportionment of the world’s area may be com- 
pared with that made (before the Thornthwaite climatic 
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classification was prepared) by 0. B. Baker 

Baker’s idea of the land too cold for cropping is con- 
siderably more extensive than that shown in Table 
XXXlll. However, much of the information about agri- 
cultural potentialities in cold chmates has only recently 
become available. His demarcation of the land too arid 
for cropping agrees fairly well with the totals given for 
Zone VI and Zone VII (subject to the qualification that 
Zone VI can be used for grazing). This leaves a general 
agreement about the demarcation of the other zojies, 
including the sub-humid Zone V. 


TABLE XXXIV 

Potential Agricxjltukal Land in Millions 
OE Square Kilometres 



World 

Total 

Tropical and Sub4ro])ical 
Lands included tiicrein 

Total area ..... 

135-0 

59*7 

Too cold for cropping . 

16*6 

. . 

Too arid for cropping . 

dO-5 

20-6 

Suitable for grazing only because 



of topography 

51-8 

21*9 

Balance suitable for cultivation 

25-9 

130 

Of which cultivated in 1923 

9-G 

3-1 

Grazed only in 1923 . 

5-4 

1-6 

Not used in 1923 

10*9 

8-3 


Of the land climatically suitable for cropping, Baker 
separates out as much as 52 million square kilometres to 
be reserved for grazing only on grounds of “ topography ”. 
He must have foreseen the experiments with which the 
world has recently become more familiar, showing that 
even on slopes as gentle as 1 in 20 erosion may occur if 
the land is ploughed under certain circumstances. A 
much more detailed topographical survey is necessary 
before we can give much precision to this figure, although 
it is admittedly important. The danger of erosion seems 
to be greatest in areas of light and uncertain rainfall. It 
may be added that in a high rainfall area, land which is, 

^ Geographical Hevicwy 1923. 
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for its slope or for any other reason, kept in permanent 
pasture, and carefully fertilised, may be more productive 
than crop land. 

The outstanding examples of land in Zone V, of near- 
arid crop land, are in the U.S.A. and China. Baker has 
elsewhere estimated ^ that what we might call the equiva- 
lent area of standard farm land in China is 2830 square 
kilometres (this figure apparently refers to China proper, 
excluding Tibet and Mongolia). Much less than this is 
actually cultivated, and Baker reaches the interesting 
conclusion that the Chinese farmer will only cultivate land 
where the rainfall is abuirdant and certain. If there is the 
slightest dang(>j of drought, the land is left for grazing. 
Indeed, he reached the paradoxical conclusion, which no 
one else seems willing to take up, that if China were settled 
by farmers of the western U.S. or Australian type, who 
are willing to face the risks of an occasional drought and 
possess mechanical equipment to cultivate large areas, 
the aggregate food output of China would be greatly 
increased. 

An attempt may be made to relate density, as measured 
by the number of males engaged in agriculture per square 
kilometre of standard farm land to real product per man, 
and to show a “ Diminishing Returns ” relationship. But 
this is only true in the most general terms. It is true that 
New Zealand, U.S.A., Canada and Argentine have low 
densities of settlement, and high productivity ; while at 
the other end of the scale we find the densely populated 
countries of the Middle East and the Far East. But the 
exceptions are more interesting. Italy has a density of 
settlement comparable with many Eastern countries, but 
a considerably Ifigher productivity. The U.S.S.R., even 
if we exclude all the uninhabited cold-climate areas, has 
a density of settlement only comparable with that of 
Denmark ; but Denmark has an immensely higher pro- 
ductivity. One of the most productive agricultural 
economies in Europe is that of the Netherlands, which is 
also one of the most densely settled. We can also find 

^ Farm Economic Association, December 1927. 
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examples of other countries with a low density of settlement 
and low productivity. 

It appears that the different methods of agriculture 
adopted in different countries ■ — it should be added that 
modern commercial agriculture only becomes possible in 
a country which has a good system of transport and 
communications — serve to suspend the application of the 
Law of Diminishing lleturns, at any rate its literal applica- 
tion. We have some chances of observing the working of 
such a law when we are able to compare the different 
regions within a single country, so long as the country is 
fairly homogeneous and we can assume that more or less 
similar agricultural methods will prevail. Thus, in the 
official Spanish publication La Renta nacional, data are 
given for average agricultural income per head in different 
provinces, as compared with the density of settlement. If 
these two variables are plotted on a double logarithmic 
diagram, a fairly regular relationship is found, with income 
decreasing with density at a slope of 0-4 (i.e. income is 
inversely proportional to density raised to the power of 
2 / 5 ). Mr. Bilkur gives, in National Income of Turkey^ some 
data of the value of the agricultural output of each region 
in 1943 . Here the relation is not so close and the slope, 
if any, is much smaller, probably of the order of 0 - 26 . 

It may be asked whether there is any absolute standard 
of excessive density or “ Kural Over-population ”, in the 
sense that, once a certain density has been passed, there is 
not enough work on the land to keep the men fully occupied, 
and we get the phenomena of “ disguised unemployment ”. 
That such “ disguised unemployment ” among agricultural 
populations occurs at certain places and times is clear 
enough. Indeed, we can estimate fairly precisely the 
amount of land per man at work which is needed to keep 
an agricultuiaTpopulation fully occupied, if we know what 
system of agriculture they are following. The difficulty is 
that systems of agriculture may change and may show 
widely differing requirements of land per man. The 
changes are sometimes upwards, and sometimes down- 
wards. Our most primitive ancestors, who lived entirely 
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by bunting and fishing, required very large areas of land 
for this purpose, and no doubt fought any rivals who 
trespassed on their hunting grounds. With domestication 
of animals the necessary area was greatly reduced ; once 
primitive agriculture with hand tools had been initiated, it 
became possible to support a very dense population on a 
limited area, in favourable cli mates. Such agriculture is still 
being carried on in many parts of the world today. But the 
introduction of the ox plough — the agricultural technique 
of Eastern Europe and Asia today differs very little from 
that of Hesiod and Virgil — made it possible for each man 
to cultivate a larger area, and the horse plough more still. 

The next stage of development came in the nineteenth 
century, and had an effect in the opposite direction, of 
making an increased density possible. Up to that time 
most villages had to be largely self-contained, and produce 
the main crops within their own borders, owing to the 
high cost of transport. With railway transport and good 
roads a great deal more agricultural specialisation became 
possible and many cultivators concentrated on high- 
valucd “ industrial crops ”, such as flax and sugar beet. 
In the modern world an agricultural district like Flanders 
can carry without “ disguised employment ” an agricultural 
population of a density which would be regarded as hope- 
lessly excessive in Eastern Europe. 

It is worth while trying to attach more precise figures 
to these stages. 

The density at wliich a primitive population can live 
has been approximately estimated. Expressed as adult 
males per square kilometre, llatzel’s estimates ^ designate 
the following ranges of possible density : 

Primitive agriculture in settled villages . 0'6-2'0 

Primitive herdsmen .... 0’25““0*6 

Shifting cultivators .... 0*06“*0-25 

For still more primitive peoples, living by bunting, tbe 
figure may be as low as 0-004 in tbe poorest territories 

i Quoted by Taylor, Canadian Journal of Economics and Political Science, 
August 1950. 
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(e.g. Australia), but rising to 0-03 in well-watered country.^ 
In modern hill sheep farms in Scotland the density is still 
only about 0-5 man per square kilometre.® 

We may next consider the possible densities of settle- 
ment of primitive cultivators, which may be very high. ( 
However, we must remember that a true “ subsistence ^ 
agriculturist ” does not work very many hours a year, at 
any rate not at agriculture. He has to devote a good deal 
of time to making tools, clothing, etc. In the highest 
rainfall areas in the Cameroons, with double cropping, 
and a diet of bananas, yams and other high-yielding crops, 
we find densities up to about 400 per square kilometre of 
cuUivated land (in fact, this is an area of shifting cultivation, 
and density per square kilometre of total land is very much 
lower). 

When transport and communication improve — but 
not until then — the cultivator begins to produce* crops 
for sale as well as for subsistence, and to buy textiles, tools, 
etc. To make this transformation possible, the primitive 
peasant needs more than contact with the outside world : 
he needs also a road or rail system good enough to carry 
away bulky farm products at low freights and, more 
important still, a political order under which he can feel 
secure against raids, and against arbitrary exactions. He 
then begins to work longer hours at agriculture and requires 
more land to kecy) himself fully occupied. 

In the Gambia, a cash-cropping area, Miss Haswell ® 
has estimated that a density of only 31 represents full 
employment for the men. The higher densities found in 
some (but comparatively few) areas in West Africa, e.g. 
80 in some Hausa areas, and as much as 130 on the Benin 
Sands area in South-East Nigeria, indicate either under- 
employment or a relapse from cash to subsistence croyjping. 

But all these figures are of land under “ shifting 
cultivation ”. If really abundant supplies of chemical 

1 Estimated by Professor Childo. On the shores of some of the salmon rivers 
on the Pacific Coast of N. America, a primitive fishing population lived with a 
density as high as 0*2. 

2 Snodgrass, OeograpJiicalJ ournal, April 1041. 

8 Economics of Agriculture in a Savannah Village (Colonial Office). 
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and organic manures were available, but the land were 
still cultivated with hand hoes (this combination of con- 
ditions is not of course likely to occur in fact), the above 
figures could probably be sustained permanently. But as 
things arc now, the tropical peasant cultivator has to aim 
at cultivating his land on the average for only one year in 
seven. Even in the second year, it was found in Yucatan, 
yield fell 26-50 per cent below that of the fiist.^ Lacldng 
any other fertiliser, ho has to rely upon the natural 
recuperative powers of the quickly growing forest and 
scrub, which draw fresh supplies of minerals up from the 
deep subsoil, and restore the organic matter and nitrogen- 
in the soil. With such a rotation, the number of culti- 
vators per square kilometre of cultivable land, including 
fallows, is found in Sumatra (for a people growing only 
food, and not cash crops) to vary between 10 and 25, 
according to the fertility of the soil. Per square kilometre 
of total area, these figures must be approximately halved, 
to allow for land too rough or too swampy for cultivation. 

Even in this way. Professor Gourou believes that he 
has still over-stated the capacity of tropical land to support 
a population living by shifting agriculture. He quotes a 
detailed study (made by Redfield and Villa) of the Mayan 
village of Chan Koin, in Yucatan, whore even a population 
of 10 persons (say 3*3 cultivators) per square kilometre 
has proved excessive in the long run. The village has a 
population of 251, on 24-5 square Idlometres. Only 
1-2 square kilometres will be cultivated in any one year. 
The iisual custom is to cultivate for two years and then 
fallow for seven ; but it appears that, at this rate, a good 
deal of the land is never cultivated at all. Tins is, however, 
a cash-cropping economy, growing more than twice as 
much food as it consumes. The cultivated area yields 
about 1440 kilos of maize per cultivator per year, while 
consumption is only 645 (215 per person). The village 
was only formed some fifty years ago, but is already be^n- 
ning to show signs of disintegration. People are leaving 
it and beginning to cultivate plots outside. 

1 Professor Gourou, The, Tropical World, 
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In the Maya civilisation of the sixth century a.d. 
agricultural methods were the same as those of the Mayas 
of the present day. In some districts their population 
density appears, from counts of the numbers of houses, tc 
have been 60 persons (say 20 cultivators) per square 
kilometre — indeed without such a population densitv 
they could hardly have constructed such magnificcnt\ 
buildings. Professor Gourou believes that so dense a ' 
population, using these methods, must inevitably have 
been confronted before long by an exhaustion of soil 
fertihty, and have been compelled to scatter again. In 
this factor alone he can see the cause of the disappearance 
of the Maya civilisation. (It seems to be implied that the 
Inca and Aztec civilisations, also dependent upon maize 
grown by hand cultivation, but which survived for cen- 
turies, can only have done so because they were locjjjited on 
much more fertile soil.) 

There is another very important point which Professor 
Gourou makes but perhaps does not emphasise enough. 
Geographers distinguish clearly between “ savannah ”, or 
what the early English explorers in Africa used to call 
“ park-like country ”, from a predominantly grassland 
landscape, though precisely what combination of soil and 
climatic factors causes the difl'ereiicc is uncertain. There 
is now increasing evidence (including some from Australia 
and New Zealand which Professor Gourou does not mention) 
that repeated burning will change forest into savannah, 
and will indeed “ nibble at the edges ” of the most dense 
tropical rain forest. The whole rationale of shifting 
cultivation in thick tropical forest is that during the 
fallow periods the dense growth of trees restores the 
mineral and organic content of the soil. Once the country 
has been converted to savannah this is no longer possible. 
The fertility bf the soil, and its capacity to support a 
population who use primitive methods of agriculture, is 
considerably decreased — though here again the capacity 
would be quite different for people using modern agricul- 
tural methods and chemical fertilisers. 

Professor Gourou also estimates a low figure, of 2|-3 



V PRODUCTIVITY OP PRIMARY INDUSTRY 317 

cultivators per square kilometre, as a maximum satisfactory 
density for growers of “ upland rice ” on the Ivory Coast 
in Africa. This crop of course can be grown in areas of 
lower rainfall than ordinary rice, but presumably requires 
shifting cultivation. However, he quotes a much higher 
figure for density of tropical population in one province of 
Guatemala, namely Sacatepequez. It is highly significant 
that this is the only malaria-free province in Guatemala, 
and probably uses more advanced methods of agriculture. 
Here the total population is as high as 120 per square 
kilometre, representing probably 30 male cultivators per 
square kilometre. It is worth adding that, at any rate 
until recently, the owners of coffee plantations in Guate- 
mala persuaded the Government to give them powers to 
impress forced labour. This is certainly a very great 
evil ; however, it does not indicate that the country is 
overpopulated, but the reverse. 

Professor Gourou conchides his analysis by establisliing 
some “ records ” for density of rural populations. Measur- 
ing in total population per square kilometre, divided by 4 
to make comparable with the units which we have been 
using hitherto, the highest European figures are 113 for 
the Valencia district of Spain and 162 in some parts of 
southern Italy. In the Tongking delta in Indo-China the 
maximum 1 density in some areas rises to 240 but the 
world record is claimed by the Adiwerno district in Java, 
totalling 93 square kilometres in area, largely engaged in 
growing siigar cane as well as rice, where the figure rises 
to 415. 

From Table XXIII above, which gives the number of 
man-hours required to cultivate a hectare of rice by 
Oriental hand-labour methods, and assuming that a 
3000-hour year is worked, the number of men who can be 
fully occupied on 1 square kilometre of land works out at 
42. A similar calculation gives 25 for maize (which is a 
more labour-intensive crop than wheat), and Professor 
Gourou has computed 35 for rubber. 

^ The average figure for Tongking, which is much lower than this, is given 
in Table XXXV. 
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Nobody is likely to estimate much higher the number 
of men who can be occupied on one square kilometre. 
Professor Bonne gives for Egypt a figure of 50. This is 
for very fertile irrigated land in a hot sunny climate, 
generally capable of growing two crops a year. Profcsso:^ 
Bonne points out that similar land cultivated in California 
only occupies 10 men per square kilometre (and they only' 
work about 2250 hours per year). 

The next step in our analysis is to record all the avail- 
able direct evidence about unemployment of rural labour. 
Such evidence sometimes takes the form of the average 
number of days per year worked by a representative 
sample of nmal workers. At other times it may be a 
round figure stated from general impressions ; but such a 
figure from a really experienced observer is, in many cases, 
of greater value than a collected sample. 

If, for exan)ple, we find that a population settled at a 
density of 50 is only 60 per cent occupied, we deduce that 
30 represents the “ full employment ” limit. It is soon 
apparent that these results will show great divergencies. 

There is a remarkable uniformity among the figures for 
the Mediterranean countries : rather less for the higher 
rainfall countries. The peculiar circumstances of nine- 
teenth-century Ireland are discussed in the footnote to 
Table XXXV. 

We are left with the very interesting problem of the 
differences between the provinces (now States) of India. 
Mr. Tarlok Singh ^ made estimates for the different 
provinces of India and Pakistan by an interesting alterna- 
tive method which is based principally on the number of 
ploughs. He reasons that a village may contain a great 
many more men than the land requires, but that culti- 
vators, on the whole, are not likely to go to the expense 
of providing more ploughs and plough teams than the land 
can reasonably occupy. It is an ingenious argument, but 
it must not be pushed too far. 

By this reckoning he ascertains the number of men 

1 In his book Poverty and Social Change^ published in 1945. Mr. Tarlok Singh 
is now a prominent official of the Planning Commission. 

[contd, on jp. 321 
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Source 


Spain (1903-12) 
Groooe . 

Italy (1952) , 

Spanish Morocco 

Russia (1913) 


Gmirou, Tropical 
^ World 

K. Murray, Inter- 
vaiional Affairs, 
Jan. 1947 

All-India Congress 
Committee, 
Agrarian Re- 
forms Sub- 
Committee 1949. 
Privately com- 
municated by 
1^* G. S. Gouri 

Pgoroff and Hol- 
low o 

Matolcsy, quoted 
International 
Labour Review, 
April 1939 
Bicanic, Geograph- 
ical Joumaly 
Jan.-Fcb. 1944 
World Today, 
Institute of 
International 
Affairs, March 
1947 

Poor Law Com- 
missioners’ Re- 
port 


Pc Arlandis, Welt- 
Ufirtschaftlkhes 
ArchiVy Sept. 

1936 ^ 

Vandellos, Meiron, 
1926 

L'o Vima, Athens, 
7th May 1950 
International Fin- 
ancial News, 
22nd May 1963 
^ugg, Sociological 
Review, Jan.- 
April 1940 
Marcus, Interna- 
tional Labour 
Review, vol. 63, 
p. 366 

International La- 
bour Revieu>, vol 
27, p. 349 


{Notes overle^^f 
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NOTES FOR TABLE XXXV 

* Oiiltivatod land as dclinod by F.A.O., including fallows and orcluirds. In countries 
where land is very scarce, it is a rcuisonable assumption that all land capable of cultivation 
is being cultivated, and that grazing is couiined to mountains, swamps, heath land, etc. Jlut j 
in less crowded countries we must bear in mind that a great deal of land is grazed which would j 
have been capable, physically, of arable farming. 

* Where result is given in the form of the number of days worked per year, it is assumed \ 
that 300 days would represent full utilisation of labour. 

JVlj*. Issawi, however (T.L.O. Asian Advisory Committee Report, January 1940), states 
that “ 1 J m. out of the present 2 m. farm families ” could cultivate Kgypi, without loss of 
productivity. Each such family now contains on the average, it appears, I S male workers. 
If Mr. Tssawi intended the number of workers i>er family iii his 1.1 m. families to be lower 
than this, his result may be (iomparable with Ur. Murray's. 

In the Stara-Zagora district tliis figure rises to 120 (A. Suha, Economic Problems of 
Eastern Europe). 

" Quoted by Professor Wagemaiin in Institut fur Konjinikturforscbung WeeMy Bulletin, 
29th June 1939. 'riiesc authors estimated that the W'hole adult female population should also 
be employed, and thereby sliow a much lower degree of utilisation, of 62 per cent only. 

^ 71 per cent comiJcte unemployment and 5 per cent partial among rural workers. 

* A much higher degree of utilisation is shown by Foreign Agrieulture, May iOlf), which 
quotes estimates by Vitali and Angelini tiiat ttie average rural worker worked 2250 and 2500 
hoiu's per annum, respectively, as against a supposed norm of 3000. 

' The same author quotes densities (total population dividisd by 4) per sq. km. of cultivated 
land of 50-90 in Dalmaiia, Herzegovina, Montenegro and Macedonia : 40-00 in JV.K. Slovenia 
and the Croatian Highlands : 25-40 in Central Croatia and North and Central Bosnia and 
Serlua : and only 12-17 in the Uamihlan plain. 

" Post-1945 Poland is stated (loc. cU.) to iiavc 25 per (;ent less rural population and only 
6 per cent less area. 

^ A number oi different estimates are reviewed by Rudzinski, Polish Economist, July- 
Sept. 1942, who quotes Poniatowski’s low standard of 7i per scj. km. of total ari'a, which 
implies only a 40 i)cr cent utilisation of lalKuir. Oberljlndcr’s estimate indicates 57 per cent, 
but Baranowicz’s 85 per cent and that of Landau, Panski and Strzidecki 88 per cent. 

' About half the area of the country is described as being settled at or above a density 
of 65 men per sq. km. of total (not merely cultivated) area. 

^ Provincial boundaries as in 1941, including some of what is now Pakistani territory. 
From Mr. Tarlok Singh’s Poverty and Social Change, 1945. 

* Assuming both jute and rice grown. In areas powing only jute, the figure falls to 30 
per cent. 

* Refers only to the sub-inontaiie area of the province. 

There are no ofRcial statistics of cultivated area before 1867, wlien 15,000 sq. km. were 
cultivated. The figure fell st<;adily after that date, and it was assumed that 18,000 sq. km. 
w^ere cultivated in 183(5 : this is .about 1 of the total area. A comparable series showing the 
numbers engaged in apiculture botw^cen 1841 and 1881 is given by Booth, Journal of the Royal 
Statistical Society, 1886, p. 339. and can be linked to the more recent Census figures. But, 
even when the country was most densidy poimlated, in the 1840.s. the ratio of (ailtivated land 
to total area was still low. 'fhe .social organisation of the country was such that a great deal 
of Ireland, even then, was given over to grazing, leading to the gliastly paradox that, even at 
the height of the fumiiie in 1845, dairy products were being ox])orted from the country. A 
series of carefully compiled oflicial estimates of the xiroportion of the year for which an Irish 
rural labourer could ex])ect to find employment were published by Sir Arthur Bow ley {Journal 
of the Royal Statistical Society, 1899, p. 401). 



Numbers Occupied 
in Agriculture 
(millions) 

Numbers Occupied 
in Agriculture 
per Bq. Km. of 
Total Area 


Percentage of 
Year Worked 

1801 

1*17 • 

14 

1777 

100 

1821 

1'53* 

18 

1800 

80 

1831 

^ 1-75 • 

21 

1829 

60 

1841 

1*84 

22 

1837-50 

50 

1851 

1*43 

17 

18(52 

60 

1861 

1*18 

14 

1870 

07 

1871 

1*06 

13 

1880 

77 

1881 

0*99 

12 

1886 

89 

1901 

0*87 

10 

1893 

100 


Extrapolated back from 1841 on numbers of total population. 
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who could be fully occupied on a square kilometre of 
cultivated land as follows : Sind, 12 ; Bombay, 13 ; 
Punjab, Central Provinces and North-West Frontier 
Province, 21 ; Madras, 25 ; United Provinces, Bihar and 
Orissa, and Assam, 31 ; Bengal, 35. 

The low figure for Sind (now part of Pakistan) is 
difficult to sustain. The land had only recently been irri- 
gated at the time of Mr. Tarlok Singh’s investigation, and 
had not yet been fully settled. The water supply also 
tended to be inadequate and uncertain, and men were 
often occupying farms rather larger than they actually 
cultivated. 

The agreement between the two methods, for provinces 
for wliich both figures are available, is very good, except 
for the Punjab. The Punjab is an irrigated area, chronic- 
ally short of water. Officials both in the Punjab and in 
the North-West Frontier Province (now part of Pakistan) 
have estimated that on land where sufficient water was 
available to take two crops per year, men working at 
a density of 40 i)er square kilometre of cultivated land 
could be fully occupied. The International Labour Office 
Advisory Committee for Asia, however, estimated a lower 
figure, of 29 men, for irrigated areas in Pakistan, also 
assuming double cropping. (In the latter case it was 
specified that 2 pairs of bullocks would be needed to every 
three men.) Mr. Tarlok Singh’s figure for Bengal is very 
close to that computed theoretically for a rice-growing 
area- Bombay is the most economically developed region 
of India, and the availability of industrial employment 
has raised wages and reduced “ disguised unemployment ”. 
Under these circumstances, some of the more laborious 
agricultural methods practised elsewhere in India may 
have been discarded. 

In Java,^ of a total area of 133,000 square kilometres, 
60 per cent is occupied by rice cultivation, 8 per cent by 
estate agriculture, 23 per cent by State forest (mountainous 
regions) and the remaining 9 per cent by roads, buildings, 
etc. This implies a density of about lio men per square 

^ Population Index, July 1940. 

Y 
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kilometre of cultivated land, a figure which obviously 
involves a great deal of under-utilisation of labour. 
Dr. de Vries, of the International Bank, who knows 
Java well, has pointed out (private communication) that 
between 1880 and 1940 the population of Java rose 
2-4-fold, so that the density of population at the earlier ' 
date would have represented a normal full density for a 
rice-gi'owing country. Over this period of sixty years, 
however, agricultural production rose in the same pro- 
portion as population. Dr. de Vries has ventured to 
speculate that there may be some economic relationship 
connecting the two, in the sense that, if the rate of growth 
in food production either exceeded or fell short of the rate 
of growth of population to any great extent, the conse- 
quence woiild inevitably be, in a community almost 
entirely lacking what we should regard as normal marketing 
and transport facilities, violent price fluctuations, disrupt- 
ing the whole social economy. 

We need not, however, remain entirely in the dark as 
to what happens when what are regarded as the normal 
limits of density are exceeded. A very interesting com- 
parative study can be made, using the above figures for 
Java, together with Dr. de Vries’s estimate of output 
expressed in rice equivalents ; Professor Buck’s figures for 
farms of varying size in China ; and some interesting 
figures compiled from the Bulgarian agricultural census 
of 1926.1 

This diagram brings out some very interesting points. 
In an Oriental country, rice culture, at a given density of 
settlement, is a good deal more productive than wheat 
culture ; and Javanese rice culture is no more productive 
than Chinese, at a given density of settlement. Eastern 
European wlifat and maize growing is, however, a good 
deal more productive than Chinese at the same density 
of settlement ; and densely settled areas in western 

1 Dolinski, Zeitschrifl fUr N aiioimlokonomm, p. 115. For each class 

of farm it was assumed that (1) the animal output of livestock products was 
one- third of the value of the livestock shown in tlio census, (2) of those shown 
as family workers, half were male. 
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Europe sucli as Netherlands, Denmark and Belgium, are 
of course, far more productive than eastern Europeai 
areas settled at the same density. 

Although Ceylon has considerable areas of unused land 
the inhabited part of the country is densely populated 
with a chmate similar to that of Java. The area devotee 
to rice is, however, small, and the yield obtained poor 
Ceylonese agriculture is mainly for export crops. I if 


thousands 



interesting, however, to show the average number of m 
occupied per square kilometre, the expected returns | 
worker, and their equivalent in rice. At present-day pric 
tea is comparatively remunerative and rubber is not, I 
at any rate the general trend of the returns is similar 
that found in China. The growing of coco-nuts involves 
high capital investment per man engaged. 

The League of Nations Conference on European Ru 
Life in 1939 concluded that a total rural population 
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70 per square kilometre (i.e. about 17|^ males at work per 
square kilometre) was excessive in Lithuania, but that 70 
persons at work per square kilometre (probably representing 
about 50 males at work) was not seriously excessive in 
East Flanders. An adequate system of transport and 
communication (they might also have added, an abundant 
supply of fertilisers) makes all the difference. Thus we 
can perfectly well contemplate any region in the world, 
which has adequate rainfall and sunlight, being eventually 
cultivated by a farm population as dense as that which 
prevails in the most densely settled regions of western 
Europe. 


TABLE XXXVI 



Men Occupied 

Keturn per Man 

Engaged per Year 

Planting Costs 
per^^an 
Engaged, rupees 


per Sq. Km. 

Kilos of Crop 

Kilos of Rice 
Equivalent 

Eubbor 

125 

400 

1320 

4,000 

Coco-nuts . 

25 

1900 

240 

10,000 

Tea . 

250 

(copra) 

250 

1870 

4,000 


Source , — Data privately communicated by Ceylon Department of Agriculture, 
except for rice equivalent, calculat(‘d from 1953 world prices. 


If, on the other hand, we decide to neglect our obvious 
duty, and do notliing to help the hungry countries obtain 
the transport, communications and fertilisers which they 
require, we can see what will happen. The law of diminish- 
ing returns per man, as densities increase, takes its gradual 
course as we go down the scale through Bulgarian farms of 
different size. But once we reach the Chinese level of 
density, the line becomes a curve. We are faced with 
accelerated dnninishing returns. The worst figure of all, 
for the smallest farms in Northern China, giving a density 
of 150 per square kilometre and a product per man of 
only 500 kg. of grain, should be seen against the back- 
ground that the food requirements of a purely grain-eating 
people in that climate are 200 kg. per year per head of the 



V PRODUCTIVITY OP PRIMARY INDUSTRY 325 

population, man, woman and child, in addition to which 
a certain minimum of other foods (vegetables, etc.) is 
required. The labour of one man fully at work on such 
a farm will barely suffice to feed two people. This is, in 
truth, the very limit of subsistence. 



CHAPTER VI 


THE PllODUCTIVlTY OF MANUFACTURING 
INDUSTRY 

Manufacture can be precisely defined as the continuous 
transformation, on a large scale, of raw materials into 
transportable products. The operative word wniinuous 
excludes such processes as hand tailoring, shoe repairing 
and the like : similarly the word transportabh excludes all 
processes of building, construction and installation, which 
are more conveniently classified with the service industries. 
It is indeed the continuousness of the process and the 
tmnsportahility of the product which give manufacture its 
essential nature, of concentrating at one point the pro- 
duction of goods which will eventually be consumed over 
a considerable area, and thereby of subdividing and 
rendering more economic the process of production. 

The traditional method of measuring the extent of 
manufacturing industry was to record that figure known 
as “ net output ” in U.K. and as “ value added ” in 
U.S.A. ; defined as the value of the products (at works, 
exclusive of any transport or selling expenses wliich may 
later be incurred on them) less the cost of materials and 
fuel which have been used up in their production (these 
latter also reckoned at works, and therefore inclusive of 
transport and selling expenses which have been incurred 
on them). 

In tins way certain material costs only have been 
deducted, and^no non-material costs. To show the true 
contribution oi manufacture to the net national product 
we must deduct another material cost, namely depreciation 
and maintenance of buildings and equipment ; and non- 
material costs for accountancy, postage, advertising, and 
a whole host of other services wliich a modern business 
has to purchase. It is also customary to exclude at 

326 
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this stage excises ^ and similar taxes levied on the 
product, on the grounds that, if these taxes were absent, 
the price of the product would be pro tanto lower to 
about the same extent. Direct taxes, however, are not 
excluded. Net income produced by manufacture there- 
fore I'epresents the sum of the wages, salaries, rents (net 
of depreciation of buildings), interest and net profits 
(after depreciation but before direct taxation) of all those 
engaged therein. 

We are now coming to realise that “net output ” or 
“ value added ” was one of the somewhat materialistic 
concepts to which a previoxis generation was addicted, and 
that “ net income produced ” is the useful concept. Is 
there any valid reason why we should debit an industry 
for the goods, but not for the services, which it purchases ? 
The distinction is seen to be more illogical still when we 
realise that the purchases of raw material and fuel do in 
fact contain an element of services, of the transport and 
mcrchaiiting charges incorporated in their value : while 
we refuse to debit the cost of services wliich the manu- 
facturer has to purchase directly. 

As, however, so much, at any rate of the older statistical 
information, is only available in “ value added ” form, it 
is necessary to assemble data to enable us to estimate 
“ net income produced ” from “ value added 

For the United States, we are confronted with three 
different definitions of “ income produced ”, though that 
of the Department of Commerce now holds the field. 
That of the National Industrial Conference Board was 
probably too low for the years before 1919. 

The ratio between “ income produced ” and “ value 
added ” shows considerable fluctuation. Naturally it is 
lowest in a year like 1933, when output is very low and 
fixed charges for depreciation (on equipment purchased in 
earlier years at a price above that currently prevailing) 
and other fixed expenses represent a high proportion of all 
“ value added ”. For reasons which are precisely the 
converse of these, the ratio is high in 1951. 

^ Treating subsidies as negative excises. 
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In U.K., “ value added ” in 1935 was £1182 millions, 
or £1300 millions if we include small firms. (Mining and 
building have been excluded.) The total of “ wear and 
tear allowances” against taxation in 1934-35 was £105 
millions. This will include some allowances to transport, 
mining, etc. ; but on the other hand some addition must 
be made for depreciation on industrial buildings. Alto- 
gether, we can probably take depreciation in manufacture 

TABLE 1 

Income Produced as Percentage of “ Value Added ” 



National Tiidustrlal 
Conference Board 

Prolcssor Kuznetz 

Bei»artment of 
Coniinerce 

1899 

58-1 



1904 

58-4 

. * 


1909 

59-0 


0 

1914 

65*0 



1919 

60-5 

75-5 


1921 

68*1 

69-8 


1923 

G2-2 

72*6 


1925 

00*0 

69‘8 


1927 

61*9 

69-5 


1929 

59*0 

G7-3 

71-8 

1931 

66-5 

640 

GG-9 ; 

1933 

60-2 

54*4 

54-0 

1935 

63-2 

G9-0 

72-0 

1937 

66*1 

72*0 

7G-8 ; 

1939 



72-7 

1947 



80-0 

1949 



84*0 

1950 



83-0 

1951 



87*0 


at about 7 per cent of “ value added ”. (It appears to 
have been only 3 per cent in 1907, but had risen to nearly 
5 per cent by 1913.) Other deductions, for purchases of 
services, appear from the White Paper to have been, in 
1950, about 16| per cent of “ value added In 1907 and 
1924, judging from information published in the Balfour 
Report, these costs were only about 10 per cent. 
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For South Africa, the ratio of “ income produced ” to 
“ value added ” was about 75 per cent throughout the 
period 1917-43. In New Zealand the ratio was about 
75 per cent in tlie 1920s, fell to a minimum of 67 per 
cent during the depression, and is now about 78 per cent. 
For Canada, current official figures are not readily avail- 
able, but Professor MacGregor^ has made the following 
estimates : 


TABLE II 



1917 

1929 

1933 

1938 

Perceut.igGS of “ valu(5 added ” (after 
deducting repairs and mainten- 
ance) : 

De])reciation .... 

5-9 

7-1 

94 

7-8 

Other deductions .... 

6*1 

13-1 

17-3 

14-7 


Here also the rise in “ other deductions ” (purchase of 
services) is noticeable. In Chile,® where the manufacturing 
economy is fairly simple, depreciation has been found to 
be 7-5 per cent of value added and “ miscellaneous costs ” 
and insurance 9-7 per cent. 

The year-by-year fluctuations in the United States and 
elsewhere largely represent differences in the ratio between 
money values of output and of depreciation. If measures 
were available in real terms, we should probably find a 
much greater constancy. In all, we will assume a ratio 
of 75 per cent. Services and depreciation may have 
represented a somewhat smaller proportion of “ value 
added ” in the earlier years, and the use of a constant 
proportion will therefore impart some downward bias to 
time series. There is, however, a tendency for time series 
of output in countries in earUer stages of industrialisation 
to acquire an upward bias (when goods formerly produced 
by handicraftsmen, and excluded from the statistics, are 
first produced by factories and included in the statistics) 

1 Review of Economic Statistics , May 1945. 

* U,N, Economic Survey of Lcttin America, 
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and we may assume that these two factors roughly offset 
each other. 

About all the available statistics indicating the real 
volume of manufacturing production throughout the 
world between 1870 and 1938 have been assembled by! 
Mr. Folke Ililgerdt in the League of Nations publication^ 
Indiistrialisation and Foreign Trade (1945). Mr. Ililgerdt 
has selected the best available indexes showing changes 
in the volume of production in each country since 1870. 
He has also given, in the form of a “ schedule of weights ”, 
the best estimate which can be made of the comparative 
volume of manufacturing production in all countries. 
This was originally based on a schedule used by the 
League of Nations in World Production and Prices, 1935-36, 
which used as sources each country’s published figures 
of net value of industrial production, supplemented by 
estimates where official figures were not published, “ on 
the basis of detailed comparisons between their statistics 
for quantity of output and number of workers in their 
different industries and those of reasonably comparable 
countries ”. Mr. Hilgerdt has made further adjustments 
to the original figures in the light of subsequent informa- 
tion, but also to take account of the fact that, particularly 
in high-tariff countries, recorded production values do not 
always reflect the relative real volume of manufacturing 
production. We can thus prepare world tables for the 
volume of manufacturing output on a “ value added ” 
basis, transformed to a net income basis by deducting 
25 per cent. 

To convert the base to I.U., we use the Department 
of Commerce estimate that the income produced in manu- 
facture in 1929 was $22-0 billions at current prices, 
equivalent to 20-25 billion l.U. (adjusted on average price 
of manufactUied goods in 1925-34 as compared with 
1929). Heal production in 1925-29 (comparing the 
average index of industrial production over this period 
with that of 1929) may be expressed as 18-0 billion I.U., 
and this figure is used as a base for all pre-1939 data 
which follow. 
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A much more detailed and precise comparison ^ of real 
volume of net output in U.S.A., Britain and Germany 
gives a most striking confirmation of Mr. Hilgerdt’s 
results. 

For Britain, up to 1924, Mr. Hilgerdt uses the index of 
Dr. Hoffmann, which is based on a hmited number of 
commodities and docs not appear entirely satisfactory for 
bridging the gap between 1907 and 1930, a period of 
greatly changing conditions. In Britain more than in 
most other countries we have, per unit of net output, a 
large volume of imported raw materials, subject to violent 
price changes which may difier greatly from the price 

TABLE III 


(kmntry 

Niiinburs 
Cover(.‘d by 
Cc'iistis of 
Manufacture, 
millions 

Comparative Output 
per Head,* U.S.A. 

Product 
of Two 
Previous 
('olumas 

Ineoiue Pro- ! 
duced in | 
Millions of 
T.U. (based on 
D.S.) 

Do., calcu- i 
lated from 
Mr. Hllgerdt'u 
Data 

U.S.A., 1937 . 

9*8 

1 

9-8 i 

20,850 

1 

Britain, 1935 . 

5-2 


2-226 

4,730 

1 

47.50 

Germany, 1936 

6*0 

/i-01 1-04 

V 2-3i ^ 2-29 

2-676 

6,690 

5720 


♦ From geometric mean of results obtained by weighting with the not outputs 
of tlio two countries compared. 


changes of the finished product. Also there was, over this 
pericd, a great decline in the relative importance of the 
textile trades, which consumed an unusually large volume 
of raw materials. These considerations justify a more 
detailed examination of the British position. 

Between 1907 and 1924 the real volume of finished 
goods produced by industries within the scope of the 
Census of Production was found, by a careful inquiry* 
using all available data, to have risen 30-9 per cent on 
1907 weights or 16-5 per cent on 1924 weights, with a 

^ L. Rostas, EconmfiicJourmls April 1943. 

* Professor P. H. Douglas and N. A. Tolies, Journal of Political Economy, 
February 1930. 
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geometric mean rise of 23- 5 per cent. To allow for excluded 
small firms, the 1907 output ^ should be raised by about 
7-3 per cent and the 1924 output by 2-1 per cent, making 
the true increase 17-5 per cent. Exclusion of raining and, 
building would raise this figure to about 22 per cent. j 

Between 1924 and 1930 the real volume of output on 
firms employing ten or more workers rose by 8-1 per cent.®' 
To include all small firms the 1924 figures should be raised 
by 7-7 per cent and the 1930 figures by 8-9 per cent,® 
making the true increase 9-4 per cent. Exclusion of 
mining and building raises this to 10-0 per cent (increase 
in building and decrease in mining were of approximately 
similar orders of magnitude). 

The true final product of industry, excluding all 
duplication, consists of the value added in manufacture, 
plus the cost of original unmanufactured materials obtained 
from primary production or importation, plus transport 
and merchanting charges on materials and on semi- 
finished manufactures. These values were estimated for 
Census years and the cost of materials in 1907 and 1924 
can be re-expressed at 1930 prices by use of the Sauerbeck 
index number. (An allowance should be made for transport 
and merchanting rather larger than is given in the above 
sources.) At 1930 prices this indicates a consumption of 
materials of £581 millions in 1907, £606 millions in 1924 
and £647 millions in 1930. When we separate raining 
and building from manufacture, however, we must increase 
these figures by the amount of coal and other minerals 
consumed by manufacture, and reduce that by the amount 

^ Flux, Journal of the Royal Statistical Society, 1920, Part II, p. 37. 

2 Final Poport of tho 1 930 Census of Production. 

® Firms employing under ten workers were exempt from the obligation to 
supply returns in tho 1930 Census but were nominally covered in tho Censuses of 
1907 and 1924. TKe following table gives the figures of the allowances made for 
exclusion of these small firms : 


Year 

Net Output, 

£ million 

Employment, 

thousands 

1907 

600 

600 

1924, Ueturning 

861 

478 

„ Not returninp; 

35-9 

207 

1980 

1840 

768 
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of imported materials consumed by mining and building, 
representing net additions of approximately £70 millions, 
£70 millions, and £60 millions, at 1930 prices, for the 
three years respectively. Net output in 1930, excluding 
mining and building, and including all small firms, was 
£1359 millions, and final product can be put at £2066 
millions. Tliis is taken as a basis for estimating the real 
volume of final product in 1924 and 1907, and by deducting 
the real volume of materials we can deduce “ real value 
added ” in each year. 


TABLE IV 


Item 

£ million at 1930 Prices 

1930 

1924 

1907 

Final product 

2066 

1878 

1539 

Materials used 

707 

676 

651 

Value added 

1359 

1202 

888 


On Mr. llilgcrdt’s base, the net income produced by 
British manufacture was 4020 million I.U. in the base 
period 1925-29, and exactly the same in the year 1930. 
Calculations from this base have already been checked 
against Mr. Eostas’s calculations, and we will therefore 
take 4020 million I.U. in 1930 as a base for all subsequent 
years. 

The index numbers used by Mr. Hilgerdt indicate a 
rise between 1924 and 1930 of only 4 per cent as against 
the 13 per cent indicated above. (During this period the 
heavy and textile industries were rapidly declining in 
relative importance.) This adjustment is distributed 
linearly between 1924 and 1930. 

For 1913 and all earlier years, income in 1907 at 
2625 million I.U. is taken as base. 

For Soviet Eussia Mr. Hilgerdt uses the official values 
of production at 1926-27 prices, but this index has a 
strong upward bias (owing to the very high 1926-27 
prices of certain articles whose production subsequently 
expanded rapidly). 
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An alternative index has been calculated from all 
available output data, weighting according to U.S. prices. 


1913 

318 

1931 . 

. 435 

1921 

25 

1932 . 

. 446 

1922 

54 

1933 . 

. 496 

1923 

88 

1934 . 

. 597 

1924 

126 

1935 . 

. 663 

1925 

218 

1936 . 

. 985 

1926 

288 

1937 . 

. 1068 

1927 

337 

1938 . 

. 1062 

1928 

361 

1939 . 

. (1110) 

1929 

415 

1940 . 

. (1160) 

1930 

439 




To link this series to I.U. we have Professor 
Prokopovicz’s series ^ of the net contribution of manu- 
facture (other than handicraft) to the national «income 
and Czechowioz’s comparisons * of llussian and American 
prices of manufactured goods. 

TABLE V 


Year 

Ket Income 
from Manu- 
facture, 
million 
roubleu 

Do., $ million 
at Pur of 
Exchange 

Russian 
Priiios com- 
pared with 
Current U.S. 

Prices of 
Manufacture 

Do., com- 
pared with 
U.S. 1925-34 
Prices 

Value of Net 
Income from 
Russian 
Manufacture, 
million I.U. 

Do., as 
Multiple of 
above Index 

1913 

2399 

1237 

1-69 

1*35 

916 

2*88 

1924 

1858 

956 

2-44 

2*71 

352 

2*79 

1925 

2686 

1385 

2*38 

2*76 

602 

2*30 

1926 

3959 

2040 

2*56 

2*96 

689 

2*35 

1927 

4571 

2358 

2*50 

2*74 

861 

2*55 

1928 

5252 

2706 

2*32 

2*57 

1053 

2*91 


The above data, therefore, are used for 1913 and 
1924-28. For years before 1913, Mr. Hilgerdt’s series is 
used with tha above 1913 value as base. For later years 
the index figures are used multiplied by a factor of 2-9 
For Germany also a more refined comparison is avail- 
able between 1928 and 1930. 


1 Birmingham University, Bureau of Research in Slavonic Studios, 1931 . 
^ Weltmrtschaftliches ArchiVt April 1932. 
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A careful estimate of gross and net output in 1928 
was made in the course of the general inquiry into industrial 
production of that yeard Figures for gross and net 
industrial output for 1936 have also been calculated.® In 
the following table gross output is revalued by means of 
the index figure of prices of Wshed goods, and materials 
by the index figure of basic industrial products. Net output 
is obtained by difference. The figures include “ hand 
work ” or craftsmen’s output as well as that of factories. 


TABLE VI 


Item 


Milliard Marks 

1936 

1928 

1930, He valued at 
1928 Prices 

Gross output 

G7-5 

84*0 

88*3 

Basic materials 

35*0 

50-5 

50-0 

Net outjiut . 

32-5 

33*5 

38-3 


Real gross output appears to have increased by 5 per 
cent as against the 7 per cent indicated by the index 
number of production. But “ Real Net Production ” 
appears to have increased by 14 per cent. In this case the 
discrepancy is clearly due to the use of a smaller volume 
of basic materials per unit of output. 

Dr. Hoffmann’s indexes have been adjusted accordingly 
for the period 1935-38. 

In Table VII estimates of net income produced are 
extrapolated, by means of index numbers of production, 
from Mr. Hilgerdt’s base in 1925-29 ; and from certain 
other base years. Each such base is marked with an 
asterisk. A base can be established for any year for 
which there appears to be a reasonably comprehensive 
census of manufacturing production. The conversion of 
the national currency to I.U. is effected by means of the 
general conversion factors given in Chapter III. These 
will introduce some error, in so far as they represent 
prices of primary products and of services, as well as of 

1 Figures from Konjunktur-Statistisches Handhuck, 

* Institut fiir Konjunkturforschung Bulletin, 6th October 1937. 

\contd. on p, 338 



TABLE VIII 


I.U. OF Net Income Peobuced per 



1953 

1962 

1951 

1960 

1949 

1948 

1935-38 

1930-84 

Belgium “ . 


0*404 

0*406 

0*381 

0*372 

0-349 

0*406 


33onmark 

0-566 

0-561 

0*556 

0*575 

0*556 

0*532 

0-648 

•020 « 

3<^inlarid 

0-492 

0-469 

0*466 

0*438 

0*402 

0-383 

0*408 

*385 

France * . . . 

0-337 

0-342 

0*324 

0*290 

0*304 

0-277 

0-305 

*253 

Glormany ^ . 

0-503 

0-465 

0*423 

0*395 

0*359 


0-413 

*397 

Greece ® . . . 





0*248 

0-^35 


•191® 

Hungary 







0-^6 


Iceland 




0*532 ^ 




\ •• 

Ireland 



o-sk 

0*530 

0*525 

0-494 

0*482 ^ 


Italy .... 







0-209 ^ 


Netherlands * 


0-493 

0*483 

0*459 

0*438 

0*407 

0-516 

\*377 

Norway * . . . 

0-574 

0*555 

0*548 

0*497 

0*499 

0-497 

0*509 

\491 

Poland 







0-317 

•?91 

Portugal 




0*138 ® 





Rou mania " . 







0*2k 

•325 

Saar “ . 



0*51 1 

0*435 

o-ik 




Sweden ® . . . 

0-945 

0*909 

0*897 

0*879 

0*853 

o-ko 

0-675 

•585 

United Kingdom . 

0-421 

0*409 

0*412 

0*412 

0*395 

0-377 

0-344 

•327 

Yugoslavia . 







0-173 « 


U.S.S.R. 







0-207 

*130 

U.S.A. 

1-493 

1*429 

1*^2 

1*404 

1*316 

1*308 

]-()29 

•911 

Canada 

1-287 

1*243 

1*228 

1-231 

1*157 

1-146 

0*821 

•710 

Australia “ . 



0*621 

0-594 

0*587 

0-582 

0-416 

•428 

Now Zealand 




0-806 

0*808 

0-793 ' 

0*793 

*642 

South Africa “ 




0-490 

0-475 

0-475 

0-321 


Japan .... 

0-362 

0*3h 

0*^5 

0-236 

0-247 

0*172 

0*280 

•289 

India ® . . . 



0*188 

0-174 

0-170 

0-171 

0-161 


Mozambique 



0*117 

0-096 


0-067 



Southern Rhodesia ® 



0*294 

0-289 

0-269 

0*252 

0‘2i4''f^ 


Costa Rica ® 




0-195 





Dominican Republic ® . 


0*143 

0*144 

0-147 

0-138 

0*142 

0-i(j4 « 


Mexico ®® . 


0*576 

0-633 

0-593 

0-541 

0-486 



Puerto Rico ” 





0-323 


0-371 * 


Argentine ® . 


0*315 

0-:i26 

0*317 

0-306 

0-312 

0*344 ^ 


Brazil . 



0*637 



0-547 



Chile®. 




0*403 

0-405 

0-401 

0-568*'*' 


Peru ® . 




0*741 





Colombia ® . 






o-iiW* 



Uruguay ® 



0*197 




0*^2“® 


Venezuela ® . 







0-348®» 


Israel .... 




0*346 





Philippines ® 






o-sbo 



Turkey ® , . . 




0*416 



0*423 

.427***' 


“ Data on lioiirs not available ; assumed 2400 hours per year. 

* Extrapolated ))ack from post-war data on indcix elveii in Economic Cornudssion for 
Europe Survey for 1950. ® ]931-:i4 only. 

These ligures refer to 3 920 and 191 1 respectively and are bused on an estimate by Professor 
Cohn (PolUiken, 29th September 1950). He estimates net outi)ut per manufacturing worker 
in 1948 at 12,500 kr., and estimates net output for oilier years in currency of 1948 purchasing 
power. These figures are oiitained by extraTiolation from 0’522 I.U. per man-}ionr in 1948. 
On Professor Cohn's r(>ckoning, net output per man-hour in 1939 w’as only sliglitly higlier tlian 


in 1926. 

* Tlie figures of labour in manufacture are based on Uie year 1930, for which year M. I)ug6 

de Bernonville made an estimate repairing the imperfections of tlie oflicial induHriff/e. 

Tills report also makes estimates of the labour force In 1861-05 and 1841-45. To allow for 
salaried earners and working I’toprietora, an addition of 20 iier cent is made since 1948, and of 
25 per cent in earlier years. Tluiflgunss for 1913 to 1938 arc dcdinsod (taking 0-246 in 1930 as 
a base) from M, Magroii's series ErokUion de la produrtknU du Iravail dam I'indmtrie fratigaue 
delbfS d 1948, Commissariat G6n6ral dii Plan, St*,ptember 1048. 

On this same base, the figure for 1861-65 Is 0-070, and for 1841-45 only 0-034 — almost an 
Oriental standard of iiroductivity. 

f W. Germany only after 1938. Earlier data extrapolated back from a base of 0-366 in 
1929, on Information given in tlie Bulletin of the Instltut ftir Konjunkturforschung, 28th 
November 1934. * ^ r. 

e 1980, * Estimated 2200 hours. 

* 1937 and 1929 respectively. * 1937-39. 

* Labour force estimates based on census of manufacture figure of 1 million In 1950, with 
a 5 per cent addition for working proprietors. 
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Man-Hour in Manufacturing 


1925-29 3020-24 1913 


•612 . . .376 d 

•319 -220 -209 

•235 -180 -180 

•339 .. .320 , 


1905 0 1900-4 I 1889-90 I 1879-80 I 3 80 


•233 -261 


“'SHS™ ;o.u7« 

I ussumecT 2700 i)or year, ” 2700 hours per year. 

^^%io dato^Svon"n S ^ ^^07 respect- 

bv^4 1® to oomplote the covekffo 1^11)50 f adjusted to include N Ireland 

' 1910-13. ihcanic, Geograyhiml Review, January I944 

i4a;sr&r’i:7„"S5*'ssa‘“^ 

I 

« 3 988. * Assumed 2300 hours per year 

an<i hours per year. Records hours per year, 

and^are^raised by 20 per cent. to manufacture in provincial capitals 

to salaried workers. 
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manufactures ; but no satisfactory alternative appears to 
be at present available. 

Our next object is to re-state as many of these products 
as possible in the form of figures of net income produced 
per man-hour of work done. This involves obtaining, 
data of both employment and man-hours. The employ- 
ment data have to be obtained from censuses of manu- 
facturing production and to be on a comparable definition 
with the production data. The numbers shown by the 
Census of Population as engaged in manufacture camiot 
be used. Even in the most economically advanced 
countries these latter figures always include a substantial 
number of those who would be regarded, for statistical 
purposes, as handicraftsmen and not engaged in manu- 
facture (dressmakers, shoe repairers, upholsterers and the 
like). Precise figures for working hours in manufacture in 
most countries are now available and are collected by the 
International Labour Office. Where these are not available, 
some assumptions have to be made as indicated in foot- 
notes. For a number of countries the International 
Labour Ofiioe now has an index of year by year changes 
in the aggregate number of man-hours worked in manu- 
facture, and this is used wherever possible to extrapolate 
figures from a base date, generally 1948 (Table VIII). 

An alternative set of data for 1950 are available from 
an estimate prepared by the Stanford Research Institute, 
who have made their own estimates of the purchasing 
power of each currency on the basis of the prices of 
industrial goods alone. Taking productivity per man-hour 
in the U.S.A. at 100, they obtained the following figures 
for other countries ; 


Belgium . 

. 34- Netherlands 

34 

Canada . 

78 Norway . 

37 

Denmark ^ 

37 Saar 

31 

France 

30 Spain 

15 

Germany . 

32 Sweden . 

49 

Italy 

. . 20 United Kingdom 

45 

Even if the 

precision of some of these figures 

is very 


unsatisfactory, the differences in their orders of magnitude. 
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and rates of growth, are clearly established. Before we 
attempt to generalise, however, we should examine some 
data about the rates of progress in individual industries. 

We may open with a remarkably systematic review of 
the comparative labour requirements of hand and machine 
processes in producing a great variety of articles which 
was made by C. D. Wright, U.S. Commissioner of Labour, 
in 1898. Even at that date records of the labour cost of 
hand production could only be obtained from a few busi- 
nesses operating in remote districts or from old documents ; 
and the Commissioner says, if the work had been post- 
poned for a few more years “ the information would no 
longer have been available ”. 

Wright’s study brings out the important fact that the 
saving of labour to be obtained b}'’ mechanising hand 
processes (with the best maclunery available in 1898) 
varied greatly from industry to industry. In some only 
50 per cent of the labour was saved, in others as much as 
98 per cent. 

The comparison covers only direct labour costs, and 
takes no account of the maintenance, depreciation, admin- 
istration, fuel and similar costs which offset a large part of 
the direct gains from mechanisation. The figures refer to 
labour cost at given wage rates, not to man hours, i.e. 
they allow for any use of more costly types of labour 
necessitated by the introduction of machinery. Where 
pro-1865 wage data were used, the figures were doubled 
to allow approximately for the change in wage rates. 

Though the relative order of industries in Wright’s list 
has been somewhat changed by mechanical discoveries 
since 1898, it remains a useful guide. Industries near the 
head of the list have generally been, in fact, those which 
it first proved remunerative to mechanise (except for 
trades like furniture and jewellery, where the consumer 
generally has a specific preference for hand-made goods). 

Comment upon Wright’s results was made by Levasseur 
in his Comparaison de travail d la main et d la machine 
(Paris, 1900), who also quotes a ratio of 0-03 for glass- 
polishing, and gives an interesting comparison for the 
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shift trade. In 1848 shirts were made entirely by hand 
at a labour cost of 1-01 man-days. In 1900 a working 
sliirt could be made for 0-13 man-day of machine labour 
plus 0-04 man-day of hand labour, but a better quabty 
shirt, “ s’adressant a la petite bourgeoisie ou au dimanche 

TABLE IX 


Industry 

llatio of Direct Laiiour 
Cost by Matdiinc Process 
to tliat of Hand Process 
(Median of Products) 

Number of 
Products Studied 

Nails and sjiikos . 

•02 

10 

Cotton .... 

•035 

10 

Jewellery .... 

•08 

15 

Woodwork .... 

•08 

34 

Tools ..... 

•09 

14 

Bookbinding and stationery . 

•10 

13 - 

Hosiery .... 

•11 

16 

Furniture .... 

•12 

39 

Boots and slioes* . 

•13 

7 

Printing .... 

•15 

20 

Transport .... 

•15 

9 

BoX“inaking 

•20 

15 

Cutlery .... 

•21 

13 

Carpets .... 

•26 

10 

Tobacco .... 

•28 

10 

Mining .... 

•28 

2 

Stonework .... 

•29 

22 

Quarrying .... 

•31 

8 

Agriculture .... 

•32 

27 

Baking .... 

•35 

]3 

Preserved food 

•40 

16 

Brooms and brushes 

•52 i 

13 

Haberdashery . ' 

•54 

11 


♦ A survey of the numb(;r of luaii-hours needed for the production of 2000 pairs of men’s 
shoes, assuming peifeet balance of work in the factory {Monthly Labour Review, b’ebniary 1930), 
shows, for the period since 1850 : 

1850 . . . 31,020 1 1923 . . . 2,124 

1900 . . . 3,402 I 1936 . . . 1,870 

In the production of women’s shoes, on the other hand, there has been no increase in output 
per laboui-hour in the last ten years, though they shared in the great improvements before 
1900. 
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de Touvrier ”, involved 0-07 man-day of machine labour 
and 0'51 of hand labour. Wages were 2-5 francs a day for 
the machinists and 1-5 francs for hand workers in factories. 
But most of the hand work, including buttonholing, was 
done in homes at 1 franc per day or less. 

Some long-period comparisons for France are also 
made by Professor Fourastie,^ who uses the device of 
measuring the hourly wage of unskilled urban labour at 
various dates, and then expressing the prices of various 
products in terms of their equivalent in man-hours of 
unskilled labour. Between 1910 and 1937-39 labour 
requirements had fallen by 70 per cent in the production 
of bricks, 60 per cent in the production of cycles and 
photographic equipment, 50 per cent in the production of 
hand tools, 35 per cent in the production of men’s suits 
and of tootlibrushes. He re-states Levasseur’s outstanding 
result in the case of glass mirrors, where the cost in man- 
hours in 1 891 was only 2 per cent of what it had been in 
the eighteenth century ; and adds that by 1949 it was 
only 0-7 per cent. On the other hand, tlie man-hour cost 
of tapestry, as might be expected, is the same now as it 
was then ; and the man-hour cost of a haircut is now 
2l times greater than it was in 1891 (possibly due to 
greater overhead costs, or to monopolistic organisation of 
the trade). The man-hour cost of bicycles was falling 
even more rapidly before 1910 ; between 1891 and 1913 
78 per cent of their man-hour cost was saved. 

Professor Sauvy, in Richesse et population, estimated 
that real product per man-hour in the French textile and 
clothing industry more than doubled between 1896 and 
1936. The volume of output only rose 12 per cent and 
therefore the labour requirements were greatly reduced. 
The greater part of the increase in real product per man- 
hour came after 1921. 

It is the substantial and rapid economies in labour 
costs which can be effected by mechanisation in the 
textile industries, and also the comparatively moderate 

^ In his book Prix de Vente et Prix de Eevient, Editions Domat-Montchrotion, 
and in a report to the Commissariat General du Plan, 16th March 1950. 
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degree of sldll required for most textile industries (as 
compared with, say, the metal industries), that causes 
them so often to be the first choice in the progress of 
industrialisation of hitherto undeveloped countries. This 
is brought out fairly clearly by the following table : 

TABLE X 

Pekcentagk (!ontktisution.s by Different Industuif.s 
TO Total “ Value Added ” in Manufacture 




IJ.S.A. 

SwcMlcn 

Britain 

Ger- 

many 

Italy 



nm 

1890 

1047 

1913 

1035 

1907 

1928 

1938 

Food, drink and tobacco 

15-8 

19-8 

21-5 

26-1 

171 

13-5 

12-7 

22-2 

Textiles 

Metal, onginciTiiig and 


7-3 

8-7 

10-4* 

9-5* 

13G 

17-6 

9-8 

15'9 

vehicles . 


30-4 

31*2 

32-6 

26'7 

33-3 

27*0 

29*5 

33*0 

Wood and furniture . 


5-0 

10-4 

71 

Jl-9 

2-8 

34 

^•0 

31 

Paper and printing 


10-G 

8-4 

12-3 

]0‘5 

9'5 

G-1 

7*5 

4-2 

Chemicals and petroleum 









products 


10-3 

4-2 

5-2 

4-4 

7*6 

5-2 

4-9 

9‘8 

Clay stone and glass . 

. 

3-7 

4-3 

3-3 

4*2 

4-6 

31 

0-0 

3-0 

Clothing . 


5-G 

9-7 



G‘7 

8-8 

7-5 

4*2 

Other trades 


11-3 

3-3 

7-6 

6-7 

6*8 

15-3 

JO'l 

4-2 


.1 apaii 

Argen- 

tiue 

Vene- 

zuela 

Brazil 

Hun- 

gary 

Poland 

India 

China 



1934 

1941 

1030 

1042 

1034 

1910 

1947 

1930 

Food, drink and 










tobacco 

12-0 

11*2 

25-3 

17-5 

39'0 

284 

19-3 

20*7 

17-1 

Textiles . 

Metal, engineering 

14-7 

33-8 

170 

43-r>* 

19-5 

20-8 

42-6 

34-1 

46*6 

and vehicles . 

36-4 

28-3 

22-1 ' 

11 

9-7 

21*8 

13-8 

23-7 

2-6 

Wood and furniture . 

6*6 

2-4 

5-8 



24 


3-3 1 


Paper and printing . 
Chemicals and petro- 

2-7 1 

2-2t 

9-4 

1-6 


6'0 


2-5 


leum products 

18-J 

15-8 

4-7 

17-2 

7-7 

9-8 

3-7 

4‘G 

16*2 

Clay stone and glass 

4-0 

2-7 

4*1 



6-2 

3*8 



Clothing . 





, , 

2-0 

6-0 


0-5 

Other trades . 


•• 

11-6 



3-6 


11-0 

•• 


• Include clotliiug. t Printing only. j Includes stone and glass. 


For a long time it has been generally believed by 
economists that the operations of manufacturing industry 
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are carried on under conditions of (in the long period) 
Increasing Return ; or to define it more precisely, of 
Decreasing Real Cost. By this is meant that a high 
output of manufactured goods in general, or of any par- 
ticular type of manufactured goods, can in the long run 
be obtained at a lower real cost per unit of output than a 
low output. “ Real Cost ” refers to the quantities of all 
fa,ctors of production, not only labour, used up in the 
process of production. In order to obtain a satisfactory 
measurement of real costs, it is necessary that we should 
be able to reduce money costs to real units and also 
have determinate terms of exchange between the values 
of different factors of production. These considerations 
militate against comparisons over very long periods or 
between countries in widely different circumstances ; 
though, as is shown below, they cause in effect no serious 
difliculty for comparisons over a period of nearly a century. 

If this far-reaching generalisation is true (and we shall 
show below that, subject to certain qualifications, it is 
true), we should expect it to determine average real cost 
per unit of output in manufacturing or average net return 
per unit of factors of productioji employed, not only 
temporally but also spatially ; this is to say, to throw 
light on not only changes through time, but differences of 
productivity in different countries. 

Undoubtedly the most important contribution to the 
theory of increasing returns was that of Allyn Young, of 
Harvard. The present writer had the privilege of working 
as Ms research assistant during the last few months of his 
life, when he was Visiting Professor in London (he died 
early in 1929 ). His paper “ Increasing Returns and 
Economic Progress ” ^ leads up to the following con- 
clusions ; 

“ First, the mechanism of increasing returns is not to 
be discerned adequately by observing the effects of varia- 
tions in the size of an individual firm or of a particular 
industry, for the progressive division and specialisation of 
industries is an essential part of the process by wMch 

1 Economic Jourruil, Decombor 1928. 
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increasing returns are realised. What is required is that 
industrial operations be seen as an inter-related whole. 
Second, the securing of increasing returns depends upon 
the progressive division of labour, and the principal 
economics of the division of labour in its modern forms 
are the economies which are to be had by using labour in 
roundabout or indirect ways. Third, the division of labour 
depends upon the extent of the market, but the extent of 
the market also depends upon the division of labour. In 
this circumstance hes the possibility of economic progress, 
apart from the progress which comes as a result of the 
new knowledge which men are able to gain, whether in the 
pursuit oftheir economic or of their non-economic interests.” 

In the first part of Ids paper. Young contended — it is 
quite a fanuliar line of reasoning now, but was novel 
then — that the great diflerences in real product per man- 
hour between American and British manufacture were 
simply due to the greater size of the market, not to any 
other cause. 

“ Those who hold that American industry is managed 
better, that its leaders study its problems more intelligently 
and plan more courageously and more wisely, can cite no 
facts in support of their opinion save the diflerences in 
the results achieved. Allowing for the circumstance that 
British industry, as a whole, has proved to be rather 
badly adjusted to the new post-war economic situation, I 
know of no facts which prove or even indicate that British 
industry, seen against the background of its own problems 
and its own possibilities, is less efficiently organised or less 
ably directed than American industry or the industry of 
any other country. 

“ Sometimes the fact that the average American 
labourer works with the help of a larger supply of power- 
driven labour-sa'^ng machinery than the labourers of 
other countries is' cited as evidence of the superior intel- 
ligence of the average American employer. But this will 
not do, for, as every economist knows, the greater the 
degree in which labour is productive or scarce — the words 
have the same meaning — the greater is the relative 
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economy of using it in such, indirect or roundabout ways 
as are technically advantageous, even though such pro- 
cedure calls for larger advances of capital than simpler 
methods do. 

“ It is encouraging to find that a fairly large number of 
commentators upon the volume of the American industrial 
product and the scale of American industrial organisation 
have come to surmise that the extent of the American 
domestic market, unimpeded by tariff barriers, may have 
something to do with the matter. This opinion seems 
to be forced upon thoughtful observers by the general 
character of the facts, whether or no the observers think 
in terms of the economists’ conception of increasing 
returns. In certain industries, although by no means in 
all, productive methods are economical and profitable in 
America winch would not be profitable elsewhere.” 

In fact Young used to suggest (in private discussion) 
that if only the British population could be raised to 
100 millions, productivity of manufacturing industry would 
be so greatly increased that the whole country would be 
much better off economically, even if there were some 
difficulty with the terms of trade. 

But this is too much of a good tiling. When we 
examine all the data in the table (most of which were not 
available in Young’s time) we can see high real product 
per man-hour in some small countries such as Canada and 
New Zealand, and low figures for some large countries. 
Young has unconsciously identified the concepts of a large 
market and of a large nation. This is understandable in a 
mind brought up in (even if it may have questioned it) 
the American Protectionist tradition, which seeks to place 
baTTiers around the national market and to reserve it for 
its own manufactures. 

This criticism of the “ large market ” theory was 
brilliantly and forcefully stated in a posthumous article by 
Erwin Rothbarth.^ Rothbarth was an able young statisti- 
cian who was employed as an assistant by Lord Keynes in 

^ “ CauHos of the Superior Efficioncy of U.S.A. Industry Compared ^ ith 
British Industry ”, Economic Journal^ Bocember 1946. 
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1939. As a refugee, he was not obliged to do military 
service, but deliberately sought a place of danger in 
Normandy where he was killed in 1944. 

Rothbarth was one of the fii-st to point out the wide 
discrepancy between British and American manufacturing 
productivity which existed as early as 1870, when the 
American market was still comparatively small. In the 
case of successful smaller countries like Canada and New 
Zealand, we know that this high productivity is generally 
achieved by concentrating on a limited range of products, 
and selling these products in a world market. In tills sense, 
any small country has a world market at its disposal if 
it wishes. Why some small countries take advantage of 
this, and others do not, is a question which must be left 
for further examination. The reasons will be found to be 
sometimes geographic, sometimes economic and sometimes 
social. 

Much effort has been fruitlessly expended in the past 
in attempting to find statistical correlation between scale 
of production and productivity per man. These com- 
parisons can be made between firms in an industry, or 
between industries in different countries, at any one 
time ; or attempts can be made to relate rates of change 
of size of industry with rates of change of productivity 
per man. 

The first point to be borne in mind is that most of the 
data available to us are in money terms. The amount of 
information available in real terms is still very Hmited. It 
might at first be thought that we could use money values 
in comparing the productivity of the same industry in 
different countries, or in comparing rates of average of 
productivity of different industries within one country. 
But this is to forget the obvious fact that most if not all 
of the fruits of increasing returns may be passed on to the 
buyer. We can bnly assume that money values give an 
adequate measure of the trend of real values if we know 
that the goods are sold in the same market, which is often 
not the case when we are comparing industries in different 
countries. Even if we are comparing different firms 
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within one industry in one country at one time, a certain 
amount of caution is still necessary. The market may he 
imperfect, and the same goods may in fact be being sold 
at lower prices by the more successful firms, and at higher 
prices by the less successful. These may be imperfections 
arising out of lack of knowledge by the buyer or his sus- 
picion of new products, or imperfections arising out of 
advertising, or of different channels of sales. More easily 
understandable in the case of certain heavier and bulky 
products is the simple transport imperfection of the 
market, whereby as a producer increases his scale of 
operations he has to lower his prices at works considerably 
if he wishes to sell in more distant markets. 

Comparisons between fii-ms of different sizes (as 
measured by labour force) within one industry yield sur- 
prisingly inconclusive results. The 1930 census of pro- 
duction of Great Britain provided material for such 
analysis, and it was found that only in a few industries 
was there a marked positive correlation between size of 
firm and output per person employed. In some cases the 
results give a “ bell ’’-shaped curve with productivity 
highest in the middle range of size, lowest for unusually 
large or unusually small businesses, but in other cases the 
opposite result, or U-shaped curve, was obtained, where 
productivity was highest in large and small businesses and 
less in the middle ranges. 

Classification of Groups showing Size of Firm 
AND Output per Person Employed 

(Great Britain, Census of Production 1930) 

Class I. — Showing marked positive correlation : Ice ; 
grain milling ; iron and steel tubes ; petroleum 
refining ; butter and cheese ; fellmongery ; seed- 
crushing. 

Class II .' — ^Moderate positive correlation : Copper and 
brass ; woollen and worsted ; rope and twine ; tin 
plate ; iron foundries ; slate mines. 

Class / J/.-^U-shaped : Lead, tin and aluminium ; cotton 
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spinning ; salt mines ; metalliferous mines ; silk ; 
canvas and sack ; sugar ; iron and steel blast 
furnaces. 

Class IV. — “ Bell ’’-shaped : Wire ; non-metaUiferous 
mines ; timber. 

Class V. — Negative correlation : Cotton weaving ; iron 
smelting ; jute ; linen and hemp ; textile finishing. 

The evidence so far gives only very moderate support 
to the theoretical concept that there is, for any industry, 
an optimum scale of operations, even if we allow that the 
position of this optimum may change fairly rapidly from 
time to time. Keliablc statistical studies of the optimal 
scale of production are few, and Professor Jewkes’s study 
using American data, still holds the field. Professor 
Jewkes found an optimum size, from the point of view of 
costs, in bakeries at an output of 15-20 million lb.* per 
year. (It may be pointed out that a bakery of this size 
would supply bread to nearly 100,000 people ; even if it 
has driven many of its competitors from the field, it will 
have to meet substantial transport costs in delivering so 
large an output of a non-storable commodity.) Pj-ofessor 
Jewkes found optima for steel and copper refining at 
300,000 and 100,000 tons per year respectively, and for 
flour milling an optimal range between 300,000 and 700,000 
bari’els of flour per annum. These are all, however, plants 
which are handUng products which are heavy and bulky 
in relation to their value, and where the optimal scale 
may be imposed by transport costs. For petroleum refining 
Professor Jewkes was unable to find an optimum. 

A more recent study ^ estimates, from considerations 
of the best balance between different sections of the plant, 
that the optimal output for a boot and shoe firm was 
5-6000 pairs per week, with a personnel somewhere 
between 275 and'375. 

It is to be expected that these figures will change 
considerably as technical and economic conditions change. 

^ Journal of the Manchester Statistical Society, January 1032. 

2 Silborman, Oxford Economic Papers, No. 3. 



VI PRODUCTIVITY OF MANUFACTURING INDUSTRY 349 

Cotton was one of the industries which, on British data, 
give a definite negative correlation between size of firm and 
output per head. It might have been thought at first that 
this was due to the chronically depressed condition of 
British cotton production, which was particularly marked 
in 1930. It is interesting to see, however, that a similar 
negative correlation was found for Indian cotton mills in 
a recent study The results indicate a definite minimum 
output per man when the firm employs about 2000 workers. 
Above that figure there is some rise, but not back to the 
level of the smaller firms. 

TABLE XI 


Number of Employees 


Under 250 

250- 499 
500- 749 
750- 999 
1000-1249 
1250-1499 
1500-1749 
1750-1999 
2000-2249 
2250-2499 
2500-2749 
2750-2999 
Over 3000 


JLb. of Cotton used per 
Employee per Day 


15-3 

15-] 

15-4 

11- 9 

12- 4 
12-7 

12- 3 
10-7 

9-7 

13- 5 
H-7 
13-7 
12-4 


These results surely have some bearing upon the view 
which Gandhi used to express, that, while he welcomed 
Indian industrialisation, there was no need for it to be 
concentrated in industrial cities, but that small plants 
should be scattered throughout the Indian countryside. 
(Spinning cotton on a hand spindle was undertaken by him 
as an act of personal asceticism, and he did not call for its 
universal application.) 

^ By Mr. T. Joseph, of the Office of the Economic Adviser to the Indian 
Government, New Delhi. Privately communicated. 
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For long-period studies of the productivity of individual 
industries the amount of material available is also dis- 
appointing. The pioneer in this field was G. T. Jones, a 
pupil of Allyn Young, in his book Increasing Returns?- 
Jones unfortunately was killed in a motoring accident in 
the same year as Young died, and he has had few 
followers. 

He based his investigation on time comparisons over 
a long period in five industries, namely the building, 
cotton and iron industries in Great Britain, and the 
cotton and iron industries in the U.S.A. His measure of 
increasing return was somewhat wider than that used 
above, namely the quantity of all economic resources (and 
not merely labour) which had to be expended to obtain 
one unit of physical product. It will be noticed that in 
each of the industries concerned the output is, subject to 
some assumptions, reducible to physical units. To measure 
the progress of increasing returns, he made use of the 
ingenious device of “ real cost ”. His starting-point is the 
price actually charged for the products of the industry in 
different years. In the case of the iron and cotton industries 
he takes the average prices of certain staple lines, and in 
the case of building the price of a composite piece of 
building work including a number of different operations. 
The “ prices ” (inclusive of profits and not merely costs) of 
various building operations are taken from a builder’s 
price-book, judged by authorities to represent a fair 
measurement of prices actually being paid for sub- 
contracts. 

He then deflates this actual price by an index number 
indicative of changes in the prices of the factors of pro- 
duction (including profit). The precision of this method 
clearly depends on the weighting of this index number, 
but he was able to show by an experimental test that his 
results were in no case seriously affected by the adoption 
of possible alternative systenns of weighting. The weights 
are based on the make-up of the price at a standard date, 
generally the year 1910. Kaw materials were included as 

^ Cambridge University Press, 1933. 
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a factor of production, and changes in their price incorpor- 
ated in the index number ; thus account was taken of any 
economies or diseconomies in the use of materials as well 
as of labour, as the scale of production increased. That 
part of the price representing profit in the base year was 
given a weight in the index number, and deflated year by 
year in accordance with changes in interest rates ; and 
unallocatable costs entering into the price were deflated by 
the use of a general price index number. In this way he 
was able to obtain index figures of the real cost of producing 
a number of these articles over a considerable period. 


TABLE XII 

Scale of Pboduction and Real Cost PEit Unit 

(Figures based on 1913 or adjacent year ; Real Cost 
at seven- or ten -year moving average) 


Years 

English Building Industry 

Output from 
Numbers at Work 
as shown by 
Census 

Beal Cost per Unit 

1851 

44-0 

115-7 

i8(n 

52-1 

109-3 

187J 

63*8 

105-5 

1881 

77-7 

108-2 

1891 

79-5 

104-8 

1901 

107-3 

99-7 

1911 

100-0 

100-0 


Years 

Lancashire Cotton Industry | 

Output, 

Yarn and Cloth 

Beal Cost, Ten- year 
Moving Average 

1855 

37-3 

111-6 

1875 

58-6 

100-0 

1885 

71-9 

96-9 

1895 

81-2 

96-8 

1905 

82-9 

95-6 

1910-13 j 

100-0 

100-0 


[contd. overleaf 
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Years 

Great Britain 

TJ.S.A. 

Output 
of Pig- 
iron 

Output per 
Furnace in 
Blast, thousand 
tons per day 

Koal 

Cost 

Output 
of Pig- 
iron 

Output per 
Furnace, 
thousand tons 
Iier day 

Real 

Cost 

1886-1893 

72-1 

28*1 

101-2 

26-7 

25*4 

125*1 

1894-1903 

86*5 

34-6 

98*4 

41*1 

51-0 

125*0 

1904-10 

98-6 

42-8 

102*0 

81*2 

86-0 

117*4 

1911-13 

100*0 

45-4 

100*0 

100*0 

112-4 

100*0 


Years 

Massachusetts Cotton Industry 

Output 

(Active Spindles) 

Real Cost, Seven-year 
Moving Average 
(year’s figures for 1914) 

1854 

14*4 

181 

1859 

15*8 

193 

1865 

18*1 

206 

1869 

24*8 

170 

1874 

36*5 

148 

1879 

40*2 

131 

1884 

48*6 

120 

1889 

55*1 

119 

1899 

73*7 

101 

1904 

79*6 

102 

1909 

88*7 ! 

101 

1914 

100*0 

100 


The results of all these investigations are shown in the 
diagram. They are surprising enough in any case. In 
the building industry the reduction in real costs has been 
very rnoderate indeed. Over the space of sixty years a 
reduction of only 17 per cent was obtained, and the 
tremendous expansion of building which took place in the 
ten years between 1891 and 1901 gives a fall of 5 per cent 
only in real costs. Jones points out that this decline in 
real costs can almost entir-ely be attributed to the intro- 
duction of macliinery into the joinery workshops. Some 
would regard this as an adventitious invention, but he is 
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satisfied tliat its main, casual factor was in tlie expansion 
in the size of the industry, and that this may be regarded 
as a true economy of increasing return. 



Jones’s results for building have been brought up to 
date using the same method (slightly improved).^ Ileal 
cost, still measuied on a 1910 base, took the following 


course : 




1923 . 

. 103 

1932 . 

. 102 

1924 . 

. 95 

1933 . 

. 99 

1925 . 

. 92 

1934 . 

. 102 

1926 . 

. 91 

1935 . 

. 94 

1927 . 

. 92 

1936 . 

. 88 

1928 . 

. 94: 

1937 . 

. 85 

1929 . 

. 96 

1938 . 

. 90 

1930 . 

. 99 

1939 . 

. 91 

1931 . 

. 101 



These latter 

years were a period 

of considerable 


expansion in the building industry. There are a few 

^ Saville, Yorkshire Bulletin of Economic and Social Research, September 1949. 

2a 
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modern economies of scale, such as the use of mechani- 
cal equipment, but there are clearly also a number of 
important diseconomies of scale, in having to employ 
men of less strength and skill as operations expand, 
also apparently, in the building industry at anyj 
rate, a considerable deterioration in employer-employee 
relationships, with consequent incr'eased cost of super- 
vision. 

In the case of the Lancashire cotton industry the 
results are muish more striking. Such possibilities of cost 
reduction as there were seem to have been exhausted as 
early as 1885, and indeed since that date real costs have 
tended to rise shghtly in spite of increasing output. Biit 
the whole reduction during tlie best period in real costs 
was not more than 15 per cent. In the Massachusetts 
cotton industry, where the expansion in size was much 
greater, there was also a very marked fall in rearcosts, 
which fell from 170 units to lOO."- But it is interesting to 
notice here that all possibilities in the way of reducing real 
cost seem to liave come to an end by 1899. Between 1874 
and 1898 the relative expansion of the Massachusetts 
cotton uidustry was about as great as that of the Lancashire 
cotton industry between 1855 aiid 1885. Yet the reduction 
in real cost was much greater in the U.S.A. than in Lanca- 
shire. This shows that factors other than the mere rate 
of increase must be at work.^ 

Mr. Rostas (Economic Journal, June-Septeniber 1945), 
summarising the findings of the official Cotton Textile 
Mission to the U.S.A., finds U.S. output per man-hour 

1- G3 of British in spinning, 2-65 of British in weaving, or 

2- 15 in all. Assuming these ratios apply to the comparison 
between Britain in 1937 and U.S. in 1939, it is possible to 
link the British and American series which Mr. Rostas 

^ In the cliafTram the figures plotted are slightly different fi’oni those given in 
the table. The figures in the diagram are the mean of the results obtained by two 
different systems of weighting. The abnormal period of the civil war is omitted 
from tho diagram. 

2 It may also bo mentioned that in the Indian cotton industry, whore employ- 
ment rose from 44,d00 in 188t) to 418,000 in 193t>, output per man, as measured by 
the quantity of cotton consumed, remained more or loss stationary in the neigh- 
bourhood of 3000 lb. per head per year {Economial, 2iid July 1938). 
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gives. His series for Japan ^ (data for 1929-31 and 
1934-37 added from Irdernaiional Labour Review, October 
1939) can also be linked if we assume that in its base year, 
1923, American efficiency per man-hour was 4| times 
Japanese (Professor Taussig’s comparisons, relating to 
1920, make the American cotton industry about 3-1 times 
as efficient per man-day). 


TABLE XIIT 


Country 

1907 

1909 ] 

1923 

r — 

1024 

1925 

1929 

1930 

1931 

1933 

1934 

1935 

1937 

1939 

U.S.A. . 


1 

1-26 


1-39 

1-62 


1-58 

1-69 


1-85 

P96 

2*27 

Britain . 

•69 

* > 


•75 



•73 


0-89 

•8*9 

0-91 

1-01 


Japan 


. . 

1 

0*28 


•• 

0-50 

•55 

0-62 

0-07 

•69 

0-63 

0*64 

•• 


In the table, U.S. output per man-hour in 1909 is 
taken as the base for all three countries. 

After a very rapid rise, there appears to have been 
some deterioration in Japan after 1934. 

These suggestions are also of importance in the case of 
pig-iron. The British pig-iron industry between 1880 and 
1913 “ provided an almost return to human endeavour ”, 
as Jones puts it.** The American industry, on the other 
hand, showed a very slow rate of reduction of real costs in 
the earlier years, rapidly accelerating in the closing period. 

In the case of this industry, fluctuations due to the 
trade cycle are so great that the data have been averaged 
over periods which arc set out to comprehend all the phases 
of one cycle. The rising output of the industry in Great 
Britain was associated with a sharper rise in average 

^ In the spinning of coarse yarns (up to 40’s) Japan is at the l)cst relative 
advantage, her real product per man-hour in ]93() being 69 per cent of Britain’s 
and 55 per crut of IT.S.A.’s in those linos (Forchheimer, Quwrifrly Journal of 
Economics, Novomher 1947). But in woven cloths Japan’s relative advantage 
appears to ho the same in low and high qualities — in both cases her money labour 
costs in 1931 were 42-43 ))er cent of Britain’s. Hor overhead costs wore only 
6-10 per cent bolow Britain’s, and for the low-quality cloths she bought her raw 
cotton 10 per cent choapt^r. In total costs Japan was below Britain by some 
16-17 per cent in both qualities. 

® Cbal used per ton of pig-iron (from Mundolla, Journal of the Boyal Statistical 
Society, 1878, and Census of Production) was as follows (tons) : 

1787 . . .90 1876 . . .2*4 

J840 . . . S-6 1936 ... 1*7 

1809 , . .3-0 



366 THE CONDITIONS OF ECONOMIC PROGRESS chap. 

output per furnace, but even so, this led to no reduction 
in real cost. In the U.S.A., on the other hand, the average 
size of furnace expanded nearly fivefold, and these greatly 
enlarged furnaces under American conditions seem to have 
worked at substantially lower real cost. i 

The pig-iron industry is undoubtedly of great interest, | 
as is seen from the perliaps undue attention which it has 
received from economists. Being dependent on the trans- 
portation of raw materials which are at the same time 
bulky and limited in supply, it is, like primary producing 
industries, sometimes subject to definite diseconomies of 
large scale, and tliis appears to have been the case with 
the English industry during the period in question. Differ- 
ing geographic and industrial conditions in America, on 
the other hand, left a net balance of increasing returns as 
the result of large-scale operation. It is interesting to 
notice that after 1920, when the output of pig-iron from 
this district in Great Britain was greatly diminished, the 
average real cost fell, though by less than 10 per cent. 

After looking at all this evidence we may now consider 
a bold generalisation which has recently been proposed 
by Dr. Verdoorn, of the Netherlands Government Economic 
Planning Bureau, suggesting that increasing real product 
per man-hour is a function of aggregate real product, and 
that the level of the former is proportional to the square 
root of the latter. 

This or any similar generalisation must meet at the 
start a logical difficulty as to how we should define an 
“ industry ” for this purpose. Suppose that, for a start, 
we arbitrarily define an industry carried on in two adjacent 
regions as two separate industries, and then decide to 
define it as a single industry, do we thereby increase its size 
and raise its productivity ? 

What Dr. ^erdoorn and other workers in this field have 
done in effect is to define as a single industry that carried 
on within the boundaries of one nation, as Young did, and 
thereby lay themselves open to the same risk of error. 

Though we are on treacherous ground, we can, how- 
ever, still hope to draw a few conclusions. To demarcate 
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industries by national boundaries is meaningful for 
economic purposes when the provision of equipment, 
supplies of components and of ancillary services — in a 
word, all the conditions which make increasing returns 
possible — are organised, on the whole, within the nation, 
and not internationally. 

Dr. Verdoorn ^ finds a theoretical basis for his general- 
isation in “ the learning curve Improvements in the 
organisation of the manufacturing process have to be 
“ learnt ” before they can be instituted in practice, and 
recent war-time experience has provided some interesting 
evidence on tliis question. We might expect the value of 
such improvements “ learnt ” to be a function of the 
aggregate experience of the industry, and tliis is often 
found to be the case. In the rapidly expanded U.S. 
aircraft industry during the war, the man-hours of labour 
required per lb. of air-frame produced, and tlie cumulative 
total weight of air-frame produced to date, when plotted 
on a double logarithmic diagram, were found to be in almost 
exact linear relation with each other. This appeared to be 
the case whetlier data were taken for a single plant or for 
the industry as a whole. Over tlie period studied, the 
man-hour requirements per lb. of air-frame were reduced 
to one-fifth and in some cases even one-seventh of what 
they had been in the initial stages. The slopes of the curves 
for the different types of planes were found to be of about 
the same order of magnitude, ranging from 0-7 to 0-65. 

This interesting concept is only directly applicable to 
an industry which has started practically from zero. 
Where we arc examining an industry which has been going 
on since the beginning of civilisation, such as building, we 
obviously cannot use the same method. Of all the industries 
covered by Jones, the only one which can be examined in 
the light of this relationship is the Massachusetts cotton 
industry, for which we have data practically right back to 

^ A preliminary statement of his theory and evidence is given in English in 
the Italian periodical L’ Industria, No. 1, 1949. Other statements are available in 
Dutch, including Ovvrdrukken No. 22 of the Centraal Planbiireau, an interesting 
document which uses this theory to predict some of the industrial consequences of 
an economic unification of Europe. 
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its initiation. Dr. Verdoorn plots product per man-hour 
as a function of cumulated production since the beginning 
of tlie industry, and finds once again an almost precise 
double logarithmic relationship, with a slope of 0-67. 

lie then examines numerous other data, both of national 
aggregates of industrial production and of production in 
individual industries, and finds that in a great many cases 
productivity per man-hour bears a square root relationship 
to total (not cumulated) product. Of interest also is his 
analysis of the Monnet Plan in France and the Saraceno 
Plan in Italy, where the compilej's of the plans were, in 
effect, recording engineers’ judgments of the savings in 
labour requirements per unit of output which were to be 
effected as production increased. Though the coefficients 
differed considerably between different industries, being 
highest in automobiles and textiles and less in pubhc 
utilities, the weighted average of coefficients for all 
industries worked out at 0-51 for France and 0-52 for Italy. 

A better success still was scored by analysing Dr. 
Ilostas’s results.^ Defining the ratio of American to British 
productivity per man-hour in any industry as p, and the 
volume of American output as compai'ed with British as v, 
then a logarithmic diagram (see page 359) gives the relation 

p = 1-26 

The implication is that, where the American manu- 
facturer does not enjoy any relative advantage of scale 
compared with the British manufacturer, his real product 
per man-hour is only 26 per cent higher. But this con- 
clusion cannot be expounded too categorically. It would 
be instructive to prepare a similar diagram for an earher 
date, and to see whether the supposed advantages of scale 
affect productivity in the same manner. 

It is interesting to see that the relation holds in reverse 
for the one industry in which British output is greatly in 
excess of American, namely fish curing. Britain, however, 

1 National Instituto of Economic and Social llosearch, “ Comparative Pro- 
ductivity in BritiHb and American Industry ”, Ommonal Papers 13. The analysis 
refers to British data of 1935 and American data of 1939 and compares productivity 
in real, not money terms. 
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fails to register a gain in relative productivity in the other 
industry in which there is a relatively large total output, 
namely bricks — perhaps the very high transport costs on 
this product prevent the economies of scale from being 
obtained. Markedly below the line, i.e. showing relatively 
high efficiency in Britain, were cement and beet sugar. 

Unfortunately, however, there is also plenty of evidence 
that the slope is by no means always in the neighbourhood 



of 0-5, and that it may change from time to time. Dr. 
Verdoorn, in this field, may prove to have played inuch the 
same role as Pareto in the field of income distribution. He 
has discovered an important trath in showing that there is 
a logarithmic relation between these two variables, though 
he may be mistaken in thinking that the slopes of these 
distribution curves always tend to be the same. 

In the following diagrams some data are drawn from 
the preceding tables, and others from sources indicated. 

[contd, on p. 363 
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YARN — /ts. pT MAN HOUR 


BELGIAN ZtNC^ 1645-1939 


ENGLISH COTTON SPINNING^ 



mex or output /ees-astmt 


JAPANESE COTTON SPINNING'^ I9/J-J4 




OUTPUT — /POP-/J= 100 


SWEDISH SHIPBUILDING® 1920-49 



SWEDISH INDUSTRIES 1939 - 48 



1 Schultze-Gavcrnitz’s data. 

2 Data irom^Bulkiin of the University of Louvain. Feb. 1950. 
8 Data from Siatistisches Handhiwh (hr Weltwirtschaft. 

* Data from Index. Dec. 1950. 
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All the diagrams are drawn on double logarithmic scale. 
It is seen that the two variables are often (if not always) 
in linear relation, but that there may be, from time to time, 
quite significant changes of slope, and that there is only a 
very general tendency to get slopes in the neighbourhood 
of 0-4. 

Besides the data shown in the above diagrams, we can 
make a more detailed examination, industry by industry, 
for Britain and U.S.A. 

The following diagram relates to productivity of 
difierent industries in Britain in 1907 and 1930. The 
1907-24 link is that deduced by Professor Douglas and 
Mr. Tolies ^ brought up to 1930 by means of the official 
estimates. 



This diagi-am is drawn on a natural, not logarithmic, 
scale, and the line indicating the square root relationship 
is marked in. It seems to fit the data fairly well. 

The trend of real product per man-hour in difierent 
industries can be analysed and compared with the rate of 

^ Journal of Political Economy ^ February 1930. 
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growth of the industry from abundant data compiled by 
Mr. Solomon Fabricant {Employment in Manufacturing, 
National Bmeau of Economic Research, 1942). The data 
are grouped into three periods — pre-1899, 1899-1929, 
1929-39 — and shown on the diagrams (pages 365-7). The 
primary object of the diagrams is to see whether increase 
in output per man-hour is dependent upon increase in 
total output. 

We obtain the interesting result that the slope of the 
line appears to be becoming steeper while at the same time 
it is shifting upwards : i.e. that increasing total output 
has a more beneficial effect upon output per man-hour 
than it had in the nineteenth century, but that for an 
industry to have a stationary total output, which probably 
meant a stationary level of output per man-hour in the 
nineteenth century, allowed a rise in output per maq-hour 
at the rate of 15 per cent per decade in the period 1899- 
1929, 33 per cent per decade in the period 1929-39. 

Pre-1899 data. — Only available for a few industries, 
and giving employment rather than man-hours per unit of 
output. The general change in industrial hours over this 
period has been assumed to be applicable to the industries 
in question. 

1899-1929. — ^For the following industries Mr. Fabricant 
gives comparisons of wage-earner man-hours per unit of 
product, for 1909 and 1929 : 

Beet sugar 
Distilled liquors 
Carpets and rugs 
Hats, {ur felt 
Lumber 
Paper and pulp 
Printing and publishing 
Paint » 

Automobiles 
Knit goods 


Silk and rayon 
Cotton goods 
Flour 

Leather shoes 
Meat packing 
Wool and worsted 
Petroleum refining 
Blast furnaces 
Leather 
Cement 


Change in output per man-hour between 1899 and 1929 
is calculated in the manner shown by the illustration for 
beet sugar (immediately after diagrams). 



PEE-1899 DATA 
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TABLE XIV 

Example ; Data for Beet-Sugar 



Employment per Unit of Product 
(Base 1929) 

Wage-earner Man-hours per Unit of 
Product 


Wage-earners 

Total Employment 

Series A, Base 
1937 

Series B, Base 
1929 

1899 

392 




1909 

212 

200 

289 


1929 

100 

100 


100 

1933 

94 

88 

102 



77 


In the first place total employment per unit in 1899 is 
estimated at 

392 X 1^ = 370. 

Then the Series A data for 1909 are placed on a 1929 base, 
i.c. 

289 X =218. 

102 

Man-hours per unit of product in 1899 (including non- 
wuge-earners) are then estimated at 

380 


212 


x218 xl 041. 


The last factor represents the average reduction in indus- 
trial hours between 1899 and 1909, assumed to be applicable 
to this industry in default of specific information. 

For the remaining industries man-hour data were not 
available and the figures of employment per unit of product 
were all adjusted by the factor 1-225, the general change in 
hours between 1899 and 1929. 

The data for malt liquors and distilled liquors compare 
1899 with 1939, the 1929 output under Prohibition being 
nominal only. ^ 

Data for the following industries are from 1904 to 1929 : 

Butter Soap 

Clieese Cement 

Canned milk Lime 

Canned fisli Organs 

Oil-cloth Pianos 
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Data for the following industries are from 1909 to 1929 : 

Cane sugar Fuel briquettes 

Cane-sugar refining Wire 

Corn products 


Data for the following industries are from 1914 to 1929 : 

Lace goods Sand, lime, brick 

Carbon, black Cast-iron pipe 

Clay products Buttons 


1929 - 39 . — ^For the following industries man-hour data 
are available ; 


Be(‘t sugar 
Flour 

Moat packing 
Cigars 

Men’s clothing 


Cement 
Clay jiroducts 
Lumber 
Blast furnaces 
Automobiles 


Cotton goods 
Wool and worsted 
Silk and rayon 
Leather 
Leather shoes 


Pap(u* and pulp 
Printing and publishing 
Paint and varnish 
Petroleum refining 


For the remaining industries the general change in 
hours is assumed to be applicable. 

Increases in industrial productivity are often (but not 
always) brought about by increased use of capital equip- 
ment of various kinds. It will not do, however, to claim 
that the whole world can be raised to a high standard of 
productivity merely by an abundant provision of capital. 
Often considerations of the extent of the market, transport 
costs and other factors would make the installation of 
certain equipment entirely uneconomic, however easy it 
wore to obtain the capital. 

We should not, however, go too far in this direction 
and deny that the availability of capital, or the price of 
capital equipment, has any bearing on the question of 
whether or not manufacturers install it. Some recent 
2b 
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studies by Professor Melman^ show that the relative 
extent to wliich certain pieces of industrial equipment were 
used in American and British industry was apparently a 
function of their relative price, in terms of man-hours of 
labour. 

This point is brought out very neatly indeed in a recent 
French study.* In weaving with automatic looms an 
increase in the number of looms per weaver increases the 
product per unit of labour but decreases the product per 
unit of capital. The maximum productivity of labour, in 
this particular process, is attained with ten looms per 
weaver — beyond that point he is unable to give them 
adequate attention. 

On the other hand, at present, from the employer’s point 
of view, taking the cost of both labour and capital into 
account, the optimum results are obtained by working 
seven looms to a weaver. It is clear that a change in the 
price of looms relative to the wage of labour, or in the 
expected rate of return on capital, might alter the position 
of this optimum. 

TABLE XV 


Capital at 1800 Prices i 

I860 

1924 

Spindles (at 18s. cacli), £ million . 

25-2 

42-7 

Looms at £24 each .... 

7-2 

12-5 

Working capital .... 

20-0 

30-0 

Total capital at 1 860 prices 

52-4 

85-2 

Number of workers, thousands . 

400-0 

528*0 

Yarn produced and consumed, million lb. 

1730-0 * 

2567*0 


• Average 1859 - 61 . 


Interesting early estimates of the amount of capital 
used in the cotton trade have been made by Chadwick * 
and by Levi.'* * Chadwick’s figures are given in detail and 

1 Of the Department of Industrial Engineering, Columbia University. Privately 
communicated. 

2 Syndicat Patronal Textile do Roubaix-Tourcoing, April 1952. Introduction 
d la rmherche de la productiviie dans I'industrie textile. 

3 Journal of the Royal Statistical Society ^ 1860, p. 8. 

^ Journal of the Royal Statistical Society, 1863, p. 34. 
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it is possible to revalue the 1924 capital of the industry at 
1860 prices for purposes of comparison. 

The capital of the industry thus increased by 62 per 
cent over this period. The labour force increased by 
32 per cent, but, allowing for shorter hours, was only about 
2 per cent higher in 1924 than in 1860. Output measured 
in physical terms rose by 48 per cent, and allowing for the 
increasing proportion of the finer counts the true rise was 
probably greater. But most of tliis rise, according to 
Jones’s figures, must have occurred in the twenty years 
immediately after 1860. The modal size of spinning firm 
rose from 20,000 spindles in 1884 to 110,000 spindles in 
1924 (Ashton, Journal of the Royal Statistical Society, 
1926, p. 577). In 1842, according to Acworth {Journal of 
the Royal Statistical Society, 1842, p. 74), a capital of £118 
per worker would suffice. (He gives a most interesting 
account of a spinning mill of that period employing 440 
workers at 10s. per week wages. The only other staff 
were a manager and a salesman at £200 per annum 
each.) 

Professor Mclman has also brought out an interesting 
point, that the number of administrative employees in 
manufacture per 100 production workers, which in 1900 
was 10 in the U.S. and about 8 in Britain, has now risen 
to 22 in the U.S. and to 20 in Britain (and also appears to 
be somewhere between 20 and 25 in Soviet Kussia). In 
the U.S. this increase in the proportion of administrative 
personnel has been accompanied by a rapid increase in 
real product per man-hour. Britain appears to have 
increased the administrative personnel without gaining the 
increase in real product. 

Note . — Throughout the above chapter raining has not been 
included with manufacture. World figures of the output of all the 
principal minerals are readily available and I.TJ. values can be 
computed for each of them. This calculation excludes, however, 
the production of simple materials such as sand, gravel and clay. 

The results are tabulated for the four years 1952, 1937, 1929 
and 1913. The following table shows all countries in which mineral 
production exceeded 5 I.U. per head of population in 1952. 
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TABLE XVI 

Production of Minerals in Millions of I.U. 


1952 

1937 

1929 

1913 

Belgian Congo 

269 

130 

67 

6 

Gold Coast .... 

64 

48 

22 

6 

Morocco (French) . 

46 

8 

5 

0 

N. Rhodesia .... 

87 

67 

4 

0 

S. Rhodesia .... 

18 

22 

17 

17 

S.W. Africa .... 

22 

7 

13 

23 

Union of S. Africa . 

392 

327 

337 

317 

Canada .... 

461 

335 

188 

96 

Mexico .... 

232 

186 

198 

103 

Trinidad .... 

35 

20 

10 

0 

United States 

6,589 

3746 

3212 

1690 

Bolivia .... 

47 

37 

49 

27 

British Guiana 

17 

4 

3 

0 

Chile 

127 

122 

91 

14 

Colombia .... 

59 

35 

28 

3 

Dutch Guiana 

19 

2 

1 

0 

Peru ..... 

65 

49 

43 

15 

Venezuela .... 

1,024 

269 

177 

0 

British Borneo 

54 

7 

7 

0 

Cyprus 

13 

14 

3 

3 

Iraq 

162 

37 

1 

0 

Malaya .... 

59 

83 

68 

60 

Ai'abia ..... 

724 

9 

0 

0 

Austria .... 

34 

12 

12 

14 

Belgium .... 

53 

52 

48 

40 

Czechoslovakia 

72 

60 

50 

0 

France ..... 

i 238 

177 

168 

120 

Germany .... 

415 

633 1 

581 

627 

Luxembourg 

11 

11 

12 

12 

Norway 

19 ! 

30 

26 

8 

SajiT ..... 

28 ! 

23 

23 

23 

Sweden .... 

68 

58 

41 

24 

United Kingdom . 

442 

465 

488 

475 

Australia .... 

136 

128 

82 

157 

Now Caledonia 

14 

10 

3 

4 

World, including countries not 




1 

specified * . 

13,249 

8407 

6934 

4312 

* Excluding XJ.S.S.R, throughout, and China In 1952. 


Little comment is needed at this stage, except to point out that 

the world\s demand for minerals is 

increasing rapidly. 

Further 

analysis, however, shows 

that this 

increase 

largely 

represents 

petroleum and natural gas. Gold 

output 

shows considerable 
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fluctuations, due to changes in currency policy of the leading 
countries. The figures may be analysed further as follows : 


TABLE XVII 



1952 

1932 

1929 

1913 

Petroleum and natural gas 

7452 

2967 

2198 

548 

Gold .... 

553 

673 

439 

522 

All other minerals , 

5244 

4767 

4297 

3242 


World output of all other minerals was rising at the rate of 
1*7 per cent per annum between 1913 and 1929, 1 *3 per cent between 
1929 and 1937, and 0*7 per cent between 1937 and 1952 — a remark- 
able deceleration. 

The other ])oint to be noticed is the rapidity of the increase of 
mining output in a number of remote countries, and its comparative 
stationariness in some of the old-established mining countries. 
Output shows only a small increase in S. Africa and Malaya Jjnd an 
actual decline in Germany, Britain, Spain and Australia. The 
increase in the United States is almost entirely petroleum and 
natural gas. 



CHAPTER VII 


THE PRODUCTIVITY OF SERVICE INDUSTRY 

We have so far reviewed the productivity of agriculture, 
with which we have included fishing and forestry ; of 
manufacture ; and of mining. There remains an important 
residue which we may describe for convenience as the 
“ service industries This classification covers, of course, 
a great variety of activities. Many of them are performed 
with the help of much less capital equipment than is 
required for manufacture or agriculture ; but others, like 
railway, shipping or telephone services, are extremely 
expensive in equipment required per worker engaged. 

It must be remembered that we have defined manu- 
facture to include only manufacture carried out on a 
fairly large scale, generally the sort which is recorded in 
censuses of manufacturing production. Much of the 
smaller scale production of goods, such as baking, dress- 
making and shoe-repairing, is excluded here and is therefore 
also classified under “ services ”. 

The value of “ services ” calculated in this way is 
inflated somewhat beyond the true value of services 
currently produced, by the inclusion of rents of dwelHngs. 
(In some countries, where a dwelling is occupied by its 
owner and no cash rent is paid, a rent is “ imputed ” for 
national income purposes, and the national income total 
therefore includes a valuation of the whole annual income 
from this source.) Of these rents, a substantial part 
represents the cost of maintenance and necessary replace- 
ment of buildings, a true currently performed service ; 
but the remainder represents interest on the capital value 
of past construction work. These figures, however, are 
not of a sufficiently high order of magnitude and do not 
appear to differ so much as between country and country, 
as to make it necessary to exclude them at this stage. 

375 
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We may notice, finally, that the phrase “ services ” by 
no moans implies that these are necessarily services 
rendered to the final consumer. A substantial part of the 
output of services, such as goods transport, maintenance 
of commercial buildings, provision of business telephone 
serAuces, etc., are services rendered at early or intermediate 
stages of production, not to the final consumer. Even 
services such as passenger transport and hotel service, 
wliich appear at first sight to be services to the final con- 
sumer, may in effect be services rendered to business. 

The measiu'ement of the aggregate output of services, 
and the calculation of the average real product per man- 
hour of all those engaged in this sector of production, 
involves a straightforward but tedious rearrangement of 
figures available elsewhere in this book, and the detailed 
working need not be given. In effect, the procedure, is to 
take net national product,^ to exclude from it the clement 
of imputation for the difference between wholesale and 
retail prices of farm produce consumed by farm families, 
and to deduct from it the net income produced by agri- 
culture, foresty and fishing, by mining, and by manu- 
facture. Net income produced by raining is taken at 
80 per cent of gross income. In agriculture, precise figures 
of the difference between net and gross income are available 
for a certain number of countries ; for others, a deduction 
of 25 per cent is assumed (except that for Canada a figure 
is assumed similar to that of U.S.A.). 

Figures of the labour force less unemployed, and of 
average hours, have already been given in Chapter 111. 
The proportion engaged in agriculture, forestry, fishing 
and mining as shown in Chapter IX are deducted from 
these labour force figures and the residue multiplied by 
the average hours. From this is deducted the aggregate 
number of man-hours worked in manufacture as calculated 

^ It will be remembered that this may differ appreciably from the not national 
income for two reasons. (1) It excludes any investment income received from 
outside the country and excludes any such income paid outside the country. 
(2) The real value of the net national income may be considerably affected by 
changes in the terms of trade, whereas the effect of such changes is eliminated in 
the calculation of real national product. 



TABLE I 


Argentine 

Australia 

Belgium 
Brazil . 
Canada . 

Chile . 
Colombia 
Denmark 


France . 


Germany 


United 

Kingdom 

Hungary 
Ireland . 
Italy 


Netherlands . 

New Zealand . 

Norway 

Peru 

Sweden . 

Union of 
South Africa 



Real Product per 


Man-Hour in 
Service Industries 

/1951 

0*475 

\ 1935-38 

0*234 

( 1951-52 

0*850 

\ 1935-38 

0*623 

1 1913-14 

0*406 

n950-52 

0*687 

1 1935-38 

0*360 

0*468 

f 1950-52 

1*442 

\1 935-38 

0*685 

/ 1950 

0*409 

\1938 

0*456 

1 944-45 

0*156 

f 1950-52 

0*654 

1 1935-38 

0*605 


Real Net iN^ational « t ^ , 

Income per Head Sui)ply of Services 
of Population in 

I.ll. (from Population per 

Oliapter III) Annum In I.U. 


U.S.A. . 


f ]95()-r>i 
\ I9:ir>-;18 

( 1950-52 
1920 
1913 
1861-65 
1841-45 
n952 
I 1925-38 
I 1925-29 
11912 
r 1950 52 
1935 
- 1930 
1924 
il907 
1935-38 
(1960-51 
{ 1935-38 
(1920 
1935-38 
( 1 950-52 
I 1935-38 
i 1925-29 
U913 
/ 1950-51 
I 1935-28 
(1950 
{ 1935-38 
(1925-29 
f 1950-52 
\ 1935-38 
1950-51 
11950-52 
4 1925-38 
( 1925-29 
/1 950 
1 1935-38 
11950-52 
1935-38 
1925-29 
• 1904-13 
1899 
1889 
11879 


0-533 

0*425 

0*781 

0*472 

0*214 

0*131 

0*172 

0*498 

0*532 

0-375 

0*265 

0*697 

0-718 

0*708 

0-642 

0*559 

0*218 

0*667 

0*592 

0*567 

0*247 

0*391 

0*255 

0*215 

0*174 

0*711 

0*528 

1*214 

0*788 

0*584 

0*530 

0*408 

0*247 

0*868 

0*392 

0*355 

0*555 

0*347 

1*477 

1*033 

0*992 

0*782 

0*641 

0*683 

0*627 
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in Chapter VI, leaving a figure showing the aggregate 
man-hours worked in the service industries. 

One further correction has to be made, namely for the 
net import or export of services as between countries, as 
shown by balance of payments statistics. These mostly 
consist of transport and banking and insurance services. 
International interest and dividend payments are not 
included here. 

This deduction for imports and exports of services is 
made when we are computing the sixpply of services per 
head in each country (but not of course when we are 
computing productivity per man-hour of those engaged 
in the service industries). 

The preceding table covers all the countries and 
periods for which data for real national product, agri- 
culture and manufacturing output could be obtained to 
coincide. 

It will be immediately noticed that real product per 
man-hour in services varies over a considerable range, 
which seems to be of a similar order of magnitude to 
that in manufacture. Table II compares the two pro- 
ductivities for different times and countries. It will be 
seen that liigh productivity in manufacture and high pro- 
ductivity in services generally go together, but that the 
data tend to spread out at the lower levels, in a manner 
which indicates that a moderately high productivity in 
services is sometimes associated with a low productivity 
in manufacture ; or alternatively that sometimes (but not 
always) productivity in services advances more slowly than 
productivity in manufacture. It will also be noticed that 
deviations from the diagonal line into the S.E. part of the 
diagram (higher productivity in manufacture than in 
services) appear to be in newly developed countries, while 
the converse ;^osition is sometimes found in some of the 
older countries. If we make comparisons along horizontal 
lines we will see that British productivity in the service 
industries has generally been about equal to American 
productivity 20 years earlier ; while if we make comparisons 
in the vertical columns we will see that British productivity 
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in manufacture has resembled that of the United States 
some 40 years earher. 

The data for the supply of services per head of population, 
when plotted, are seen to be a fairly closely determined 
function of real income per head. A mathematical function 
is sketched in which appears to fit the data fairly well. 

Supply op Seiivices and Handicraft Production, excluding Imputed, 
INCLUDING Net Imports op Services per Head pee Year I,U. 



The three isolated highest data for real income per head 
are those of the U.S.A., New Zealand and Canada respect- 
ively. In the U.S. in 1950-52 the demand for manufacture 
was probably kept abnormally high by the coincidence of 
boom conditions in the production of producers’ and 
consumers’ durable goods, and of heavy mihtary orders ; 
and this abnormal demand for manufacture, under 
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conditions of full employment, made the supply of services 
somewhat lower than it would have been under equilibrium 
conditions. 

It follows from this that there is an asymptote to the 
demand for goods as such at about 445 I.U. per head. 
However high real income rises, the demand for goods will 
not exceed this figure, the rest of the income being spent 
on services. “ Services ” so defined already constitute 
over 70 per cent of income in U.S.A., and this proportion 
will gradually rise. If real income per year per person 
(total, not occupied population) rises to 2000 I.U. the 
proportion will rise to 81 per cent, at 3000 I.U. to 86 per 
cent. 

It should be added that the word “ goods ”, as here 
used, strictly means “ net product of agriciilture and 
manufacture ”, and “ services ” includes not only those 
consumed directly as such, but also transport, etc. used in 
agricultural and manufacturing production. (It should 
also be added that this figure of 445 I.U. should not be 
directly compared with the asymptotic demand for farm 
products of 114 I.U. given in the next chapter : for the 
latter is a gross figure, including manufactured goods and 
services used up in the course of farm production.) 

One of the most important of the service industries is 
building and construction. Some figures for the long-period 
trend of productivity in England have already been given 
with manufacture in Chapter VI (for convenience ; because 
building as well as certain manufacture was included by 
Jones in his study). It was there shown that “ real cost ” 
showed a moderate fall between 1851 and 1901, but only 
a further fall of 9 per cent between that date and 1939. 
(It must be remembered that “ real cost ” here docs not 
mean quite what it generally means in other contexts ; if, 
for example, fhe price of timber showed a heavy fall, and 
all other factors remained unchanged, Jones’s formula 
would not show a fall in the real cost of building. His 
formula is a measure of the efficiency of labour and 
management, and of any economy or diseconomy in 
materials whose values are computed at standard prices.) 
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Other available data about building mostly take the 
form of costs, in money or in man-hours, per square foot 
or square metre of floor space constructed. These give a 
less satisfactory measure than Jones’s index for three 
reasons: (1) They are affected by changes in the price of 
materials, which are outside the control of the building 
industry ; (2) in comparisons between countries, they will 
be affected by the customary lay-out of to\ms — blocks of 
flats being more costly to construct per square foot of floor 
space than single-family houses ; (3) as between different 
times or different countries, rising standards of comfort 
and efficiency may affect the index number, as distinct 
from genuine changes in prices. 

Subject to these qualifications. Table III may be con- 
sidered. 

Our first task is to compare the trend of the British 
figures, 1842-1939, with those given by Jones. The 
upward trend of the cost per square metre, when converted 
to I. U. by the coefficient of the general purchasing power 
of money at each date, reflects the gradual improvement 
in the minimum standards of housing which custom or 
law will tolerate, and also for the period since 1900 some 
rise in the relative price of timber. Since 1939 there has 
been a definite deterioration in productivity per man- 
hour, on which the Girdwood Committee has forcibly com- 
mented in its reports to the Minister of Health. A similar 
deterioration, however, appears to have taken place in the 
U.S.A.^ and more markedly in Germany. The scale of 
output of the building industry has been somewhat 
expanded in Britain and (for obvious reasons) very much 
more expanded in Germany, where the rate of house 
building, in relation to population, is 50 per cent higher 
than in Britain. 

Building appears to be a genuine “Diminishing Eeturns” 
industry. The available supply of skill, both manual and 
managerial, is very limited, and cannot be rapidly enlarged, 
and therefore any expansion of the scale of the industry 

^ “ Building labour today produces only 81 per cent of what it effectively 
produced in 1941 {Fortune^ Jan. 1950). 
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involves employing men of strength or skill below the 
previous average, and there appear to be no appreciable 
economies of large-scale organisation to off-set this. This 

TABLE III 

Construction Costs of Houses 





Per sq. 

metre (10*76 aq. ft.) ^ 

Country 

Source of Information 

Cost in 

Cost in 
I.U. 

Cost in \ 
Man-Hours 




National 

Direct 




Currency 

Labour (not 






Materials) 


ri913 

W irtschaftsdienst, Jan. 1953 

96 

36*4 


Germany - 

1936 

1950 

Do. 

Do. 

126 

236 

43-9 

47*2 



^952 

Do. 

300 

54*6 



ri842 

Hammond, The Bleak Age * 

2-4 

2<)-7 



1900 

Koa, IIo^v to Esthmte 

2-7 

26-3 


Great 

Britain 

1938-39 . 

Ministry of Health, The Cost of 

5*4 

29*3 

21-9 


House Building f 




1947 

Do. 

130 

35*6 

31-7 


1949 

Do. 

13'8 

34-6 

25-9 


1951 

Do. 

15-2 

33*2 

26-9 

France 

1950 

B6narcl, Institut National dos 

25,000 

57*3 




iStudos D^mograpliiques, 
Gahier 17, p. 76 





1948 

Monthly Labour Jievietv, Doc. i 






1948 1 






Wooden houses 



14-H-15-1 



Brick or concrete houses 



20-0-13-6 

[J.S.A4 ■ 


Stucco bouses 



9-7-130 

1925 

F, W. Dodge Corporation, Kesi- 

52-9 

47*5 




dential Contracts Awarded 





1939 

Do. 

431 

48-1 



1948 

Do. 

83-7 

60-8 



,195;i-54 . 

Do. i 

103-5 

56-4 


India 

1947 

Farm College, Allahabad (pri- 

59 

11-0 




vate communication) § 





* Back-to-back houses in Manchester, covering 144 square feet, apparently on three storeys, 
and costing £96. 

t For a house of post-war (not pre-war) standards of constriuition, of 934 square feet 
plus 95 square feet of outbuilding. Costs are reckoned per square foot of total space including 
outbuilding. Costs exclude land, roads and architects' fees. 

t Bata given per house — assumed average size 100 square metres. The first figure 
represents the cost of a house hiiilt singly, the latter In blocks of 25 or more. 

§ American style residence. 


is seen from the figures of cost when housing contracts are 
let in larger blocks. In the United States there is a fall 
in the real cost of brick or concrete houses, but a rise for 
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timber or stucco houses. In Britain the Grirdwood Com- 
mittee Report shows that, if houses are contracted for in 
blocks of 40, the saving is only If per cent, as compared 
with contracts for blocks of 4. Furthermore, wc must 
remember that the number of contractors capable of 
managing large jobs is limited, and that even the small 
savings which can now be obtained from letting out a few 
largo jobs probably would not prevail if the scale of the 
industry were expanded all round. 

Even after this recent rise, the real cost of house- 
building in Britain is lower than in most other countries. 
This reflects, in the fii’st place, the prevalence of the single- 
family house as opposed to the more expensive block of 
flats. The man-hour figures approximately confirm the 
statement by the Anglo-American Council on Productivity ^ 
that real product per man-hour in American building was 
1 1 times British. For the real national product as a whole, 
however, American productivity per man-hour is now about 
times British. We should therefore expect the real 
cost of building, expressed in I.U. per square metre, to 
be about 50 per cent higher than in the United States, 
as it is. 

A curiously similar result is obtained by comparing 
France in the two years 1914 and 1939.® Between these 
years the general price-level rose 7-fold and the general 
wage-level 12-fold. Relative to other prices, the price of 
building rose by 40 per cent, wliile the wages of builders 
fell 3 per cent, relative to wages in general. Allowing for 
the fact that building costs include the value of materials, 
the real cost of building work seems to have risen some 
75 per cent relative to other real costs. Over this period, 
real net product per man-hour appears to have risen nearly 
2|-fold. The increases in real net product per man-hour 
in building is therefore deduced at 40 per cent. 

It appears that we can make a definite generalisation 
that while the efficiency of labour in building may improve 
with time, it almost invariably comes more slowly than in 

^ Economist, 6th May 1950. 

* Sauvy, International Labour Review, April 1947. 
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production as a whole, whether through time in one 
country, or when comparing a more productive with a less 
productive country. In the table, the lowest figure is 
clearly India, followed by that of early nineteenth -century 
England. The relative cost of building, that is to say the 
quantity of other goods which have to be exchanged for a 
unit quantity of building, shows a persistent tendency to 
rise. 

It appears that these considerations do not apply in 
civil engineering. The index number of costs of road 
construction in the United States prepared by Engineering 
News Record, divided by average wages per man-hour to 
obtain the trend of man-hour costs, showed an improvement 
at the rate of 3-2 per cent per annum between 1922 and 
1941, a considerably more rapid rate of advance than that 
of real product per man-hour in the economy as a whole. 
In this sphere, of course, a good deal more mechanisation 
is possible. 

There is, of course, a general tendency for several services 
to be relatively cheaper in less economically developed 
countries or periods. Thus Professor Fourastie ^ gives the 
following comparisons : 


TABLE IV 



Price in 
Kraucs, 

1949 

Number of Francs ncedcLl 
to give the same Ibireliasing 
Power us $1 

Official exchange rate . 


349 

Bicycle .... 

1500 

375 

Low horse-power car 

4500 

250 

Haircut .... 

GO 

GO 

Orchestra stall in theatre 

450 

45 


Professor Fourastie followed up the interesting problem 
of the price of a haircut, and found that alike in Moscow, 
Eome, Paris and Chicago it amounted to between | and 
1 hour’s wage of an unskilled manual worker. 


^ Paper published by Commissariat G6n6ral du Plan, 15th March 1930. 
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On the other hand, as an example of a service which 
has now become relatively cheaper as it has been organised 
on a larger scale, he found that the cost of developing and 
printing a set of photographs now only requires some 40 per 
cent of the man-hours that it required in 1910 or two-thirds 
of the man-hours that it required in 1920. 

Real product per person engaged in telephone services 
in U.S.A. was rising at the rate of only 0-9 per cent per 
year between 1917 and 1929 (when most of the service was 
still manual) but the rate accelerated to 2|- per cent per 
annum between 1929 and 1939.^ Real product per man- 
hour, as opposed to man-year, probably increased rather 
faster than this. On the other hand, since 1940 there has 
again been a deceleration, presumably owing to increasing 
congestion. Between 1940 and 1948, on the Bell system 
(which represents about 90 per cent of the U.S. telephone 
traffic) the number of employees increased 103 per cent, 
while the number of ’phones increased 79 per cent, the 
number of local calls 56 per cent and the number of toll 
and long-distance calls 114 per cent. 

In electricity generating the rate of improvement of 
real product per man-hour, between 1902 and 1937, was as 
liigh as 4-7 per cent per annum,* but since 1937 the rate 
has decelerated to 3-0 per cent per annum. 

We may now examine costs and efficiency in retail 
distribution. 

For a number of important foodstuffs the physical 
efficiency of distribution can be measured, at various dates, 
by the gross money difference between wholesale and retail 
prices, or in some cases between prices received by the 
farmer and the price paid by the consumer. All these 
money costs are converted into I.U. by the general 
coefficient for the purchasing power of money at each 
date. 

It will be seen that this method of conversion, in effect, 
measures the cost of distribution as depending upon a 
composite of two factors. (1) Whether the quantities of 

1 Weintraub and Magdoff, £7conomeinca, October 1940. 

* 8. Fabrioant, National Bureau of Economic Research, Occasional Paper 7. 

2o 
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various kinds of labour and materials used in the distribu- 
tive process have changed, or are changed more or less 
rapidly than changes in the productivity of the home 
economy. (2) Whether the relative remuneration of 
these factors has risen or fallen relative to other remunera-i 
tions. 

If the cost of distribution, in LU. per hundred kilos, 
remains constant, this means, in general, that the efficiency 
with wliich the commodity is being distributed is advancing 
at about the same rate as the efficiency of the economy as 
a whole (and that the remuneration of labour and effort in 
this branch of distribution is not changing relative to other 
remuneration elsewhere). 

In the packing and distribution of bread, the first 
outstanding feature is the very high relative level of costs 
in U.S.A. and Canada, perhaps due to some other purious 
ingredient mixed in the bread, whieh gives it so odd a 
flavour by European standards, or to the elaboration of 
distributive services. The very low cost in one of the 
poorest areas in southern Italy is noticeable. Otherwise, 
there is a considerable uniformity between countries. 

For potatoes also costs of distribution in U.S.A. and 
Canada are noticeably high. This may be due to their 
being grown in a few specialised areas, involving con- 
siderable transport costs and wastage when they are 
distributed over the whole country. A great improvement 
in relative efficiency of distribution is noticeable in Great 
Britain. 

For butter, cheese and eggs the figures seem to be 
extraordinarily erratic and further study is obviously 
required. In Britain there is evidence of a great improve- 
ment since 1900. The introduction of refrigerators, and 
increased competition by chain stores and co-operatives, 
are both possible factors. 

In milk, the real costs of distribution are outstandingly 
low in Austria, Finland, France, India and Switzerland. 
For Britain figures are available over a century, and show 
a deterioration in relative efficiency up to the 1920s, 
followed by a relative improvement since. 



-.jDB.nTvi.Tna’T.v-iir'v i-iip amBirTm?. TTsriiiiaT’B.v, 



asa . THE nONHTTTONK aE KCOHOMTO 



VH- 


PRODUCTIVITY OF SERVICE INDUSTRY 


387 


In the distribution of meat,^ the costs are outstandingly 
low in Australia and South Africa, where the meat industry 
has been highly organised, with centralised abattoirs, to 
serve an export market. The costs of meat distribution in 
U.S.A. are relatively high, and up to 1935 were showing a 
rising trend relative to costs in other industries, but have 
since been reduced. 

The real costs of distributing fruit and vegetables are 
dealt with in Table VI. There are no other commodities 
for which the costs of disfadbution are so important ; they 
may amount to two-thirds of the price paid by the con- 
sumer. Owing to the perishable nature of the goods, there 

\conid. on p, 390 

^ A more recent study by Mr. S. A, Brad burn (Farm Economist, 1954) computes 
“ slaughtering margins ” for beef before crediting the value of the by-products in 
Great Britain as follows (in I.U. per 100 kilos) : 

1920-24 . . 5-4 

1925-29 . . 5-3 

1930-34 . . 5-6 

1935-39 . . 5-0 

The general trend is stationary, but within each quinquennium there are con- 
siderable fluctuations. 

By 1948-49, under the centralised marketing and slaughtering arrangements 
of the Ministry of Food, the figure had been reduced to 3*95. In Queensland, 
where slaughter is concentrated in very large abattoirs, the figures (also before 
crediting by-jiroducts) stood at : 

1932 . . 2-79 

1939 , . 2-50 

1951-52 . 2-36 

(The last two years are averaged because in one the seasonal conditions wore 
much better than the other.) 

Mr. Bradburn found retailers’ margins, in I.U. per 100 kilos, to be : 

1925 . . 15-5 

1930 . . 22-9 

1938 . . 22-G 

1939 . . 20-6 

These seem to bo well above those prevailing before this period (in 1923) or after 
(in 1944). 

Mr. Bradburn found the retail margin in 1925 to be 3*4d. in an average retail 
price of 14-Od., or 24 per cent. The Linlithgow Commission found the gross margin 
of a retailer in 1922, buying his meat ready slaughtered, to be only 16*3 per cent 
for private traders and 21 3 per cent for co-operatives. The gross margins of 
master butchers doing their own slaughtering wore only fractionally higher, the 
proceeds from the hides and by-products practically offsetting the slaughter costs. 
Between 1913 and 1922 there was practically no change in the relative margin of 
master butchers, implying that their costs rose in about the same proportion as 
the price of meat (about 72 per cent wholesale). 



TABLE VI Distributive Costs of 

I.U. PER 



New York, 1939-40, 
Retailing Costs Only 
(Cornell University Agri- 
culture Experiment Station 
Bulletins, 816, 820) 

Element of Above Costs 
Accounted for by Spoilage 

Vienna, 

Retailing 

Costs Only 


Shops 

Push-cart 
and Mar- 
ket Stalls 

Wagon 
and Motor 
Hucksters 

Shops 

Push-cart 
and Mar- 
ket Stalls 

Wagon 
and Motor 
Hucksters 

1929-31 

t 

Apples, local . 

4-2 

3*0 

2*4 

0*5 

0*2 

0*3 

4 * r > 


Apples, transported 
long distance 

5-4 

2*7 

5-7 

0*7 

0*6 

0*4 


.A 

Apricots 







7*7 

4*4 

Avocados 

14-5 



2*3 





Bananas 

1-0 

1*8 

2*4 

0*8 

0*4 

0*6 



Cantaloupes . 

2-4 

2*0 

l*f) 

1*0 

0*6 

0*6 



Cherries 







6-2 

4*4 

Cranberries 

8-8 

7*9 

6-0 

0*1 





Grapefruit 

3-4 

1*8 

2*2 

0*6 

0*3 

0*6 



Grapes, local . 

2*2 

0*7 

9*8 

0-4 

0*7 

0*9 



Grapes, transported 
long distance 

6*7 

3*4 

2*4 

2*0 

M 

0*7 



Melons . 

7*6 

2*2 

2*2 

2-0 

()•(> 

0-7 



Nuts 







7*8 

5*1 

Oranges 

,^3 

2*0 

2*8 

0*7 

0*4 

0*3 



Peaches 

3-4 

2*2 

2*2 

1*2 

0*6 

01 



Pears, local . 

3*8 

1-5 

2*4 

0*7 

0*1 

0*3 

3*0 

^3 

Pears, transported 
long distance 

4*8 

3-3 

3*1 

0*7 

0*6 

0*7 



Pineapples 

3*4 

30 

3*9 

0*7 

0*3 




Plums, local , 







4*2 

2*3 

Plums, transported 
long distance 

11*5 

3*7 


34 

2*5 




Strawberries . 

10*9 

121 


3*7 





Tangerines 

5*7 

30 

3*9 

1*2 

0*4 

0*3 



Water melons 

1*8 

2*2 

0*7 

0*3 


0*7 



Artichokes 









Beans, early . 









Beans, main crop . 









Beetroot 









Cabbage 







1*3 

12 

Carrot . 









Cauliflower 







2*7 

2*1 

Cucumber 







4*2 

3*3 

Lettuce 









Onion . 









Parsnip 





I 




Peas 









Bhubarb 









ISeakale . 









Spinach 







4*0 

2-6 

Sprouts 









Tomatoes 






i !! 




Oranges 

Cabbages 


tr.S. Data for Other Years 
CostSf Farm to Consumer 



1920 

1020 

1035 

• 

4-4 

4-0 

3-7 

. 

8-7 

7*4 

8*4 
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Fruit and Vegetables 
100 Kilos 


Netherlands, 1931 

Australia 

Britain, 1923, 
Linlithgow Commission, 
lletailing Only 

Britain, 1944 

Italy, 1953-64 

lletailing 

Costs 

Only 

Total, 

Farm 

to 

Consumer 

(Brisbane) 

1939, 

Betailing 

Only 

High- 

class 

Shops 

Other 

Shops 

Markets 

and 

Coster- 

mongers 

Review of Farm 
Costs, Market- 
ing and Agri- 
culturcal Eco- 
nomics, Farm 
to Consumer 

Farm 

to 

Whole- 

saler 

Of 

which 

Trans* 

port 

Farm 

to 

Ware- 

house 

Retail- 

ing 



4-4 

41-0 

23-3 


11*5 1 

3*8 

1*0 

3*6 










8*1 



2-8 


. . 


8*5 

4*9 

1*2 

4-9 

i'l 

5*7 

1-7 







) 










5*2 

\ 

0*0 i 

10'5 
















3*0 

1*1 

3*9 








1*0 

0*2 

1*2 

10-3 

21-6 









5-2 

7'6 

3-8 




19*8 



5*4 




2-8 

2-8 





3*6 



1-2 

2-0 

1-5 

1*0 

3*7 



1*8 




2-8 

2*8 

2*1 

5*9 




3*7 

6-0 








2:7 

i -3 

1-7 

3-4 











4 -() 

4-0 

1*8 

5'7 







5*0 

2-9 

2*9 







7-6 




15*7 

2*4 

0*7 

3*6 

2-2 

3-6 












58-5 

19-0 






2-3 

4-1 












lO'O 

6-6 

3*4 







5-0 


•• 


12*0 


. J_1 . 

16*5 
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is considerable spoilage which the distributor naturally 
seeks to recover by increasing his margin. In Table VI 
it will be seen that a very large proportion of the entire 
cost of distributing bananas, for instance, arises out of- 
spoilage, a lower proportion in other fruits and vegetables.! 
In Britain the Linlithgow Commission estimated that the\ 
over-all average rate of spoilage in the fruit and vegetable 
trade was 4| per cent — only 2^ per cent in co-operative 
stores. The comparatively low level of this figure may be 
explained by lower summer temperatures. 


TABLE VII 

Percentage of Fruit and Vegetable Trade passing through 
Different Numbers of Intermediaries, Great Britain 



Linlithgow llcport, 1 02S 

0 

Type of Distribution 

(tfowu near 

Grown in 

.Tettbrys, 

1038 


Consumption 

Specialist 


Centres 

Growing Areas 


3 rower to consumer direct 

8 

.. 

j 8-13 

arower, retailer, consumer 

60 

3 

Do,, plus one further intermediary . 

22 

42 

42-51 

Do. two further intermediaries 

8 

29 

29-35 

Do, three do. 

1 

20 

1 9-13 

Do. four do. 

1 

6 


Both in Britain and U.S.A. the lower costs of distribu- 
tion through stalls and barrows are noticeable, and the 
additional costs incurred in “ high class ” shops. 

Unusual and expensive fruits and vegetables cost more 
to distribute, probably because of the limited market and 
the greater risks involved. The outstanding figures in the 
whole of Table VI are for the costs of distributing that 
curious winter luxury vegetable, seakale. 

The Linlithgow Commission in ] 923 found the organisa- 
tion of fruit and vegetable distribution in Britain very 
defective. The Commission prepared Table VII which 
appears to indicate a certain amount of unnecessary 
handling. It can be brought up to date with figures 
published by Mr. Jefferys in his study on retailing. 
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The following table compares the structure of costs for 
three products in Britain in 1923 and 1938 with a general 
average for New York in 1936. In spite of the vastly 
greater distances involved, transport represents a smaller 
proportion of the retail price in America than in Britain. 
Commission and other selling costs before the produce 
reaches the wholesaler are also much larger in Britain than 
the net receipts of the “ jobber ” in New York. One of the 
main differences appears to be that of wholesalers’ profits. 


TABLE VIII 



Trices and Costs in Pence 

Brittan, 1923 

Average 0orn])O8ition 
of Iletail Trice of 
Fruit and Vegetables 
sold in New York, 
1930. (CornellUni- 
versity Agriculture 
Bxiieriiiient Station 
Bulletin^ 721) 

Do. 

for 

Britain 

1938 

(Jeflorys) 

Tomatoes, 
Early, lb. 

Tomatoes, 
Main 
Crop, Ib. 

Cucum- 

bers, 

each 

Grower’s price 

5-03 

2-9d 

4-23 

39J 

47 

OommisRion 

0-60 

0*37 

0-50 

3|- 

4 

Transport . 

O' 16 

102 

0-17 

13 

5 

Other soiling costs 

0*21 

0*67 

0-10 


3 

Wholesaler’s buying jirice 

6*00 

5-00 

5-00 

mi 

59 

Carriage 

M9 

0-75 

0-70 


2-9 

Other wholesaler’s costs 

0-75 

016 

0-45 

2i 


Wholesaler’s profits 

2-06 

109 

0-67 



Wholesaler’s selling price 

1000 

7-00 

6-92 

m 

67* 

Iletail selling price 

15-00 

10-00 

lO'OO 

100 

100 


* STJuilagc or (Icterioration of fjooda after tlioy have been purchased by the retailer are 
estimated to represent a cost equivalent to 6 per cent of tlie retail price, or 18 per cent of the 
retailer’s gross margin. 


The wholesaling firms concerned in New York paid their 
executives an average weekly salary of $92, their salesmen 
$56, their porters and clerks $38. Presumably the turnover 
per person engaged was much more rapid than in Britain. 

For a few countries calculations are available of the 
aggregate cost of distributing foodstuffs. In some cases 
economies in the real cost of distributing one foodstuff 
reached the consumer in the form of a lower price of 
another, as for instance when commodities like sugar are 
used as “ loss leaders ”. This aggregate is therefore more 
significant than a selection of individual items. 
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The U.S. Department of Agriculture has calculated, 
since 1913, the total cost, between farm and consumer, of 
distributing a representative “ basket ” of foodstuffs. 
Multiplying the figure for each year by the purchasing , 
power of money in that year, we can estimate the trend 
of real costs. For the first part of the period they rose 
(i.e. eflS.ciency in distribution did not keep pace with the 
rising efficiency of the economy as a whole) to a clearly 
marked peak in 1930. From that point, with the pressure 


Farm to Consumer Costs op Distribution in U.S.A. 

CONVERTED TO I.U. 



of competition in the Depression, and the introduction of 
self-service stores, real costs fell rapidly. During the war 
years they were reduced still further by reductions in the 
services given to customers, and since 1947 appear to have 
been approximately stabilised at almost the same level as 
in 1913, i.e. the long-period trend in the efficiency of dis- 
tribution has been the same as for other industries. 

For Britain the evidence is not at all clear ; but by a 
comparison of wholesale and retail prices, as published by 
the Board of Trade and Ministry of Labour, it appears 



vn PRODUCTIVITY OP SERVICE INDUSTRY 393 

that efficiency in distribution, between 1900 and 1933, was 
increased much faster than in the economy as a whole. 

In Australia the gross distributive margin on a repre- 
sentative basket of foodstuffs has also been calculated over 
a fairly long period, and that converted to I.U. shows 
approximate stability. 

Real Costs of Distribution in Australu, 

Arbitrary Units 


1901-4 . . 7-1 

1913-14 . . 6-0 

1915-19 . . 5-0 

1920-24 . . 6-8 

1925-29 . . 7-4 

1930-34 . . 7-0 

1935-38 . . 7-2 


For Canada some recent data are published in Economic 
Analyst, August 1954, from which it appears that the 
distribution costs of a basket of foodstuffs, converted to 
I.U., have remained constant between 1945 and 1953, i.e. 
efficiency in distribution has risen at just the same rate as 
elsewhere. 

In examining costs of food distribution, however, the 
following table, published in the Monthly Labour Remew 
of March 1939, may be useful. It shows, in cents per week, 
the components of the food consumption of a representative 


TABLE IX 



Total 

Dairy 
Produce 
and Eggs 

ITour, 
Bread and 
Cereals 

Meat 

and 

Fish 

Canned 

Goods 

Fresh 
Fruit and 
Vegetables 

Beverages, 
Seasoning 
and Dessert 

Received by : 

Farmers and other primary 
producers , 

456'6 

106 

32 

197 

36*6 

44 

42 

Transport agencies . 

8P0 

11 

11 

21 

6*5 

31 

10 

Brokers and agents 

i 28*5 

1 

4 

6 

40 

2 

3 

Processors, assemblers and 
packers 

340*0 

62 

67 

66 

93*0 

21 

51 ! 

Wholesalers . 

72*0 

13 

6 

22 

14*0 

6 

11 : 

Ketailers 

272*0 

31 

25 

106 

33*0 

47 

1 

30 * 

Total . 

1250*0 

223 

135 

408 

186*0 1 

161 

147 ' 
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family of foiir with an income of $2100 per year. Of the 
total family expenditure on food, only a little over one- 
third is received by farmers. 

Professor Sauvy in Richesse et population has compared 
changes in the numbers engaged in the distribution of j 
textiles and clothing in France, with the volume of textile 
production taken as indicative of the volume of output in 
the clothing industry. 


TABLE X 

Efficiency in Di.stb,ibution (1896 = 1) 



1896 

1906 

1921 

1931 

1936 

Numbers engaged . 

Quantity of goods distributed 

1-0 

l-U 

142 

1-85 

1-74 

per man-year 

Quantity of goods distributed 

1-0 

0*91 

0-63 

0-59 

0'64 

' per man -hour 

1-0 

0*95 

0-77 

076 

' 0-83 


In the distribution of tobacco, on the other hand, the 
quantity distributed per man-year rose 78 per cent between 
1896 and 1931. This, perhaps, can be explained by the 
fact that tobacco is a State monopoly. 

Certain information has been collected regarding the 
average efficiency of shops of different sizes. Sometimes 
the figures show an optimum. Thus, for instance, Professor 
Joel Dean (Chicago University, Studies in Business Adminis- 
tration, vol. xii. No. 3) finds costs per unit in shoe stores 
fall to a minimum of $0-6 per pair at about 1300 pairs 
per annum and remain constant at higher sales. In the 
grocery trade, analysis of the reports of a number of stores 
controlled by an important English co-operative society 
within one city in 1 930 is shown in Table XL 

A steady fall in cost as the size of the business increases 
is revealed by* these figures, and for the stores doing the 
most business the low cost ratio of 10-1 per cent was 
established. One is almost tempted to say that the 
economies of large scale in retailing are more marked than 
they are in manufacturing. The steadiness of the fall in 
costs with increasing size of business is quite remarkable, 
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thougli it must be noted that we are here dealing with the 
^stribution of groceries which are comparatively standard- 
ised goods. 

TABLE XI 


Average Turnover 
£ per Week 


100-^200 
200-300 
300-400 
400-500 
500 upwards 


Costs (including 
Interest but excluding 
Profit) as Percentage 
of Turnover 


13-21 

11-51 

11-13 

10-50 

10-08 


Dutch figures on the other hand lead to quite a different 
result. Figures for grocery stores in 1941-42’^ show a low 
cost for the very small businesses (presumably run by part- 
time labour) and then another minimum, at a much lower 

TABLE XII 


Turnover 
£ per Week 

Costs as l*ercentago 
of Turnover 

Under 20 

13-8 

20-30 

19-3 

30-40 

17-1 

40-50 

14-7 

50-60 

15-2 

i 60-70 

14-0 

i 70-80 

13-7 

i 80-100 

13-1 

! 100-120 

14-2 

i 120-140 

15-4 

' Over 140 

14-8 


turnover than the English. The levels of turnover should 
be approximately comparable with English figures for 
1936. For convenience a turnover of 1000 guilders per year 
has been equated to £2 per week. Costs in each case 
include imputed wages for the work done by the proprietor 
and his family. 

1 Quoted by Br. Bakker, Staiistiek, vol. iii. 
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In the case of butchery it was possible to obtain interest- 
ing comparisons relating to costs per unit of turnover in 
shops of different size in England and Holland. The 
English figures related to butcheries owned by co-operative 
societies and included manager’s salary and interest in the 
costs in each case. In the Dutch figures ^ a careful allow- 
ance was made for the services of the proprietor and his 
family on the basis of an estimate of what their wages 

TABLE XIII 

Costs as Percentage of Turnover in Butchery 


Turnover 
£ per Week 

Netherlands, 

1932 

Labour Costs 
included in 
Previous 
Column 

English 

Co-operative, 

1936 

! 

Linlithgow 

Report,* 

1924 

Under 20 

39*2 

23-3 


\ . 

20-30 

30-40 

31-6 

26-0 

19-5 

16-0 


• 25-0 

40-50 

254 

16^0 

, . 


50-60 

22-7 

144 

18-4 


60-70 

70-80 

21-2 

22-1 

12- 9 

13- 8 

18-9 

15-9 

17-5 

80-100 

21-2 

13*8 

15-] 

J 

100-150 

150-300 

17-9 

14-0 

104 

8-5 

15-0 

13-4 

I 15-5 

300 and over 




12-6 1 


* Manager’s salary only given for shops over £300 per week. Assumed £5 per week for 
shops under £1 00 per week, £3 for shops £100-^300. 


would have been if they had gone out to work. The Dutch 
%ures relate to 1932 and the English figures to 1936, 
converted at the 1936 rate of exchange. Though the 
relation is by no means precise, it was found that a Dutch 
guilder in 1932 purchased approximately the same quantity 
of meat as coiild have been obtained with the equivalent 
amount of English money spent in England in 1936. 

In U.S.A. the sales of groceries and meat arc generally 
combined and the Dun and Bradstreet Retail Survey of 

1 Butchery Costs in Utrecht^ Maastricht and Schiedam, Report compiled by 
Economisch Institut voor den Middenstand. 
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1937 found tlie following percentages of costs (including an 
imputed salary to the proprietor) to turnover : 


TABLE XIV 


Turnover 
$ per Annum 

Cities under 
20»000 
Population 

Cities 20,000- 
100,000 
Population 

Cities over 
100.000 
Population 

AU Cities 

IJnder 10,000 . 




17-1 

10-20,000 

16-8 




20-30,000 

14-8 


15-5 


30-50.000 

16-1 

17-5 

16-7 


50-100,000 

16-5 

16-8 

18-1 


Over 100,000 . 

14-8 

15*8 




Unlike the English figures, these show no clear trend 
by size. 

A study for 1930 by the U.S. Census Bureau ^ showed, 
as imght have been expected, that there was a sharp 
turning-point in costs at the figure of about $10,000 per 
annum. Stores selling groceries and meat with a turnover 
below this figure had operating expenses as high as 26 per 
cent of turnover, whereas the general range stood at about 
14 per cent and did not fall appreciably even at very high 
levels of turnover. For drug stores the corresponding 
figures were 55 per cent and 30 per cent, except for very 
small towns with under 5000 population, where the corre- 
sponding figure stood at 37 per cent and 25 per cent. 

The Linlithgow Commission found the following for 
fruit and vegetable shops in Britain in 1923 : 


TABLE XV 

Profits and Costs as Percentage of Turnover 



Private 

Co-operative 

Under £200 
per Week 

Over £200 
per Week 

Gross Margin . 

20-7 

19-3 

20-3 

20*8 

Wages . 

9-3 

9-6 

5-4 

10-1 

Rent, rates and light 

3-1 

} 4-1 { 

2-7 

3-2 

Other costs . 

3-5 

3-8 

3-5 


4-9 

5-5 

8-3 

^4d““ 


1 Quoted in Cost Behaviour and Price Policy^ pp. 256-7. 
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The net profit shown in the first column is too low, as 
taxation statistics show an average profit of 6-0 per cent 
on turnover for 1922. 

When considering the approximate equahty of gross 
margins shown in the first line, we must remember that , 
the same goods were probably sold at lower prices in the I 
larger shops and in co-operatives. 

These figures give no clear indication of the optimum 
size of shop in this trade. 

The census of the retail distribution of clothing for 
Britain in 1942, taken by the Board of Trade, brought 
some interesting information to light 


TABLE XVI 


Turnover per Annum 

Number 

of 

Shops, 

thousands 

staff, 

thousands 

1)0., 

per 

Shop 

Sales 

of 

Clothing, 

£ million 

Sales of 
Other 
Goods, 

£ million 

1 

Sales 

mer Head 
of Staff 

Less tliaii £2500 . 

37*0 

70-0 

1*89 

60 

5 

930 

£2500-£5000 

13-0 

40*0 

3-07 

45 

5 

1250 

£5000-£10,000 . 

7*5 

40-0 

5-33 

50 

5 

1375 

£10,000-£100,000 

6-0 

92-5 

15-4 

100 

25 

1352 

Over £100,000 . 

1-5 

180-0 

120-0 

120 

110 

1275 

1 

Total 

G5-0 

422-5 

6-5 

375 1 

150 

1241 


It is not clear whether the staff column includes 
proprietors. If it does not, sales per person engaged in 
the smaller shops will be less than is indicated in the last 
column. Even so, the indications are that the compara- 
tively small shop is highly efficient. As the shop becomes 

^ Further information on costa and margins was as follows : 

As per cent turnover 


Wages and salaries 

130 

Kent, rates, oceupancy costs . 

4-6 

Other expenses 

4*5 


22*0] 

Gross margin 

. 27'85 

Discounts .... 

1'65 


20*6 

Net margin .... 

7’5 
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larger, it trades more and more in miscellaneous goods, 
calling itself a Department Store, and often incurring very 
heavy overhead expenses. 

Dr. Bakker’s results for the Netherlands show efficiency 
rising to a maximum at about the same point. 


TABLE XVII 
Drapery Stores, 1937 


Turniiver per Year 

Sales Guilders 
per Man-Hour 

Under £1000 

2'20 

£1000-£2000 

2-14 

£2000-£3000 

2 32 

£3000-£4000 

2-60 

£4000-£5000 

2*58 

£5000-£6000 

2-25 

£6000-£7000 

3-21 

£7000-£8000 

2-36 

£80(X)-£9000 

3*60 

£90(X)-£10,000 

2*93 

£10,000- £20,000 

3-14 

£20,000 and over 

3-70 


In the analysis of department store accounts there 
seems to be some diflercnce between American and 
British results. American figures show httle evidence 
of increasing sales per employee as the size of busi- 
ness increases, whereas with the British figures there is 
such evidence. There is no doubt that, as the size of 
business increases, there is an increase in sales per selling 
employee ; the question which arises is whether tins gain 
is ofiset by the increasing overhead costs of the big 
business. 

In a recent study by Lady Hall ^ it is shown that the 
volume of goods handled per person engaged in U.S. 
retailing is about twice the British figiue. In different 
trades the ratio ranges from 1'7 to 3' 6, but these results 

1 /f?cono?rwcJottrwa/-, March 1955. 
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do not appear to be functionally linked with the per cafita 
sales volume. 

There is another point which is perfectly clear, that 
the higher the proportion of cash sales, the lower the 
costs to a remarkable degree. Credit trading is a very/ 
costly operation ; this seems to be one of the cases 
where the costs are not fully borne by those who incur\ 
them. 

Recently a detailed study has been made in France ^ 
of the costs of coal distribution. In I.U. terms these have 
all been immensely reduced, i.e. efficiency in distribution 
has increased much more rapidly than in the rest of the 
economy. The data are given in detail and it is possible 
to exclude sales taxes and railway freights, charges for 
which the distributive trade is not responsible. Measured 
in I.U. per metric ton, the cost stood at about 9 in 
both 1929 and 1938, but since the war has been reduced 
to 5. 

It is going to be a difficult matter to secure the two 
optima — the optimum size and the optimum number of 
businesses in retail distribution. It is generally held that 
the existence of too large a number of shops, not efficiently 
conducted or below optimum size, reduces the efficiency of 
the distributive trades as a whole. 

The Linlithgow Commission wrote : “ There remam a 
large proportion of small establishments, the excessive 
costs of which, in the long run, render them powerless to 
provide the real and effective competition capable of 
reducing margins. They are not an unmixed blessing to 
the consumer. Many of them are too small and inefficient 
to render the public the services desired, except on wide 
margins which, though not more than sufficient to enable 
the establishments to pay their way, prevent them from 
being a cheok on larger and more efficiently managed 
concerns.” 

Messrs. Weintraub and Magdoff {Eoonometrica, October 
1940) write thus : 

“ The highly competitive conditions which prevail in 

^ Sliides et Conjuncture, July 1954. 
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these industries (wholesaling and retaihng) and the small 
amount of money which suffices to set up a store, result in 
a rapid influx of new enterprisers who just as rapidly drop 
out again but who have meanwhile operated at a loss, have 
conducted an inefficient business, and thus contributed 
toward keeping down the level of productivity of the 
industry as a whole. 

“ Some of the persons absorbed must be regarded as 
having assumed a status of disguised unemployment, 
judging from the liigher rates of mortality of establishments 
engaged in retail trade and the incomes of large sections of 
the small business men.” 

It certainly does not follow from this that restrictions 
should be placed iqion entry into retail distribution either 
by law or by commercial pressure. For the persons 
excluded might be (and in all probability would be) just 
those active and enterprising persons who would vigorously 
compete. On the other hand, this state of affairs may be 
taken as an indication that manufactui-ers should dis- 
continue their policy of “ retail price maintenance ”, or 
refusal of supplies to any retailer who cuts retail prices. 
This policy was apparently designed with, amongst its 
other objects, the purpose of attracting larger numbers of 
less qualified people into retail distribution. 

The rate of failure of small businesses, with all the loss 
and distress thereby occasioned, is fearfully high. 

“ Business deaths have varied from 250,000 to 450,000 
establishments annually since 1900 , while from 300,000 to 
500,000 new business enterprises have been launched each 
year in the U.S. during the same period . . . new busi- 
nesses . . . start m a ratio of about 1 : 5 of concerns in 
existence.” (U.S. Senate Committee Print No. 13 , 
Retailers Face the War, September 1942 .) 

This ratio is analysed in more detail by a paper pub- 
lished in Survey of Current Business, December 1945 , 
showing the percentage of all 1944 firms discontinuing 
business within one year. The data were obtained from 
Bureau of Old Age Insurance and do not include firms 
without employees. The worst casualty rate, it will be 
2d 
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seen, is in cafes, filling stations and amusement enter- 
prises. 

Per Cent 

All industries ...... 


16-1 

Mining and quarrying .... 


23*7 

Contract construction .... 


14-9 1 

Manufacturing ..... 


12-1 1 

Transport, communication and public utilities 


13*5 \ 

Wholesale trade ..... 


5*8 \ 

Retail trade ...... 


21-7 \ 

General merchandise .... 


11*7 \ 

Food and liquor stores .... 


14-2 

Grocery, with and without meat 


15-1 

Meat and sea-food .... 


12*7 

Other food and liquor stores 


13*1 

Automotive ..... 


14*4 

Automobile dealers (new and used) 


17*0 

Other automotive .... 


8*7 

Apparel ...... 


, 9*6 

Apparel and accessories 


9-8 

Shoes ...... 


7-6 

Eating and drinking places . 


37*2 

Filling stations ..... 


39-2 

Other retail trade ..... 


11-0 

Home furnishings .... 


5*2 

Appliances and radio 


9*8 

Drugs ...... 


17*1 

Hardware and farm implements . 


5*4 

Miscellaneous retail trade . 


12*7 

Finance, insurance and real estate 


7*1 

Service industries ..... 


15*9 

Hotels ...... 


20*7 

Personal service ..... 


16*3 

Laundries, cleaning and dyeing, and repair shops . 

16*5 

Barber and beauty shops . 


19*8 

Other personal services 


10*5 

Business services ..... 


6*9 

Automobile repair .... 


14*6 

Miscellaneous repair .... 


12*5 

Amusements ..... 


29*9 

A study was made by Hutchinson and Newcomer ^ of 

all the businesses in the small town of Poughkeepsie since 

^ American Economic RevieWy 1938. 
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1844. The results can he summarised in the following 
form : 

TABLE XVIII 

Businesses in Poughkeepsie 
Median dueation op Life 



Ago of 
Bu8ineHS 

Duration of 
Present 
Ownership 

Retail 

3 

3 

Wholesale 

5 

4 

Manufacture 

4 

3 

Craft 

3 


Service 

3 

n 


The figures are exceptionally low. Tt will be seen that 
the second coluimi is not much below the first, i.e. when a 
proprietor abandons a business, it is generally abandoned 
altogether, and not very often sold to another proprietor. 
The proportion of retail businesses surviving for three years 
or less did not vary very much between classes of business; it 


TABLE XIX 



Median Years 


Age of 
Business 

Duration of 
Present 
Ownership 

Wholesaling ..... 

19 

14 

General and mixed retailing 

22 

4 

Clothing and footwear 

10 

5 

Crockery and hardware 

10 

7 

Klectrical and radio .... 

5 

5 

Butchery ..... 

23 

6 

Fruit and vegetable .... 

14 

4 

Grocery ...... 

22 

6 

Other food ..... 

12 

4 

Chemists ...... 

22 

12 

Newspapers, books, stationery 

19 

5 

Petrol ...... 

20 

5 

Hairdressing ..... 

14 

5 

Bars and saloons .... 

. . 

5 

Caf6s 

12 

3 

Other ...... 

14 

9 



404 


THE CONDITIONS OF ECONOMIC PROGEESS chap. 


was highest among confectioners, tailors and saloon keepers 
and lowest among barbers. 

Another study ^ showed that the rate of turnover of 
shops in Louisville in the 1920s was about 25 per cent per 
annum and that about the same ratio had prevailed in 
the 1890s. 

On the other hand, a recent study in Brisbane, 
Australia (Table XIX),^ gives much higher figures for many 
classes of retail businesses, and also a much higher ratio 
between the two columns (i.e. when one owner abandons a 
business he generally manages to sell it to someone else). 
There must be a profound difference between Australian 
and American trading conditions, and it would be useful 
to have data from a number of other countries to see in 
which class they fall. 

The amoimt of transport required to produce a given 
volume of I'eal product may vary very much beWeen 
countries, and may increase or diminish. Statistics are 

TABLE XX 

Meteic Ton Km. oe Passengee Km. op Teanspoet 
PEE I.U. OP Real Net Peoduot 


Great Britain, 
1952. Glover 
and Miller, 

r T> c* c» iaf:/4 

Italy ‘ 

Ger- 

many 

(Offi- 

cial) 

U.S. (Inter-city only) 

(Official Estimates) 











1938 

1952 

1951 

' 1920 

1929 

1039 

1944 

1951 ! 

Ton km. Total . 2-78 

210 

2-38 

3-86 



11-89 

10-65 


including Rail . 1-04 <= 

1-51 

(){I5 

2-34 

]0'20 

745 

5-27 

7-23 

6-60 

Road . 1-20 

0-59 

143 

046 



0-68 

0-47 

1-14 1 

Water . 0*64 ® 



1-06 

7*15 

7-50 

4-95* 

1-67^ 

lS2»i 

Pipeline 






0-99 

1-28 

1-30 

Passenger km. Total . 

1-69 ^ 

2-36* 

3-68 




3-02 


including Cars . 



0.1 7 




1-61 

j 

Buses . 

016 

0-72| 

2*17 


' * 


0*31 4 

i 

•• 1 


Mileage reclconed overland distance. 

Della Porta, Review of Econtmk Conditions in Italy, Banco dl Eoma, November 1953. 
Was 1-61 in 1920. 

Buses averaging 40 seats at 20 cents per bus mile 51 per cent load factor in 1940, 28 cents 
per 1)118 mile and 78 p(5r cent load factor 1943 {Fortune, September 1944). 

Of which 3 44 coastwise. i Of which 0 33 coastwise. 

Excluding coastwise. Excluding private cars. 

1 Amerkan Econumk Meview, 1931, p. 29. 

® Economic Nem, October 1963. 
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not very abundant, because there are few adequate and 
comprehensive estimates of the ton mileages carried by 
road, which in some countries now exceed that carried by 
rail. In Table XX transport requirements in the U.S. 
seem to be high but decreasing ; in Great Britain, low but 
increasing (the rise in the volume of road transport exceeds 
the fall in rail transport). In both Britain and Italy now 
road transport carries more ton mileage than rail — a great 
deal more, if we exclude coal traffic. 

TABLE XXI 
Data for U.S.S.B. 

Transport Requirements per I.U. of Real Product 



Ton 

Kilometres 

Passenp 

Kiloinet 

1913 

4-94 


1928 

4-52 

1-28 

1938 

12-5 

3*58 

1951 

14-6 

3*7 


Attempts to compare real costs per ton km. of trans- 
port in dillercnt countries, at different times or by different 
methods, made directlv, are not very fruitful. Most forms 
of transport involve mcuiring a terminal and a marginal 
cost, the latter dependent on the length of journey, the 
former irrespective of the length of journey. Sea transport 
has outstandingly low marginal costs, and terminal costs 
represent a very substantial proportion of the whole. 
Road transport, as it becomes more highly organised, is 
tending to show a high ratio of terminal to marginal costs. 
The simplest forms of transpoi-t involve virtually no 
terminal but a very high marginal cost. 

Every railway system’s scale of charges involves, in 
effect, a terminal and a marginal charge, but, as we know 
all too well, these charges do not necessarily represent the 
costs actually incurred. The office of the Federal Co- 
ordinator of Transport (a post since abolished) in Washing- 
ton did set out to make a direct estimate, from railway 
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operating accounts, of terminal and marginal costs in 
1932. But nearly all tlie information on tMs subject has 
to be obtained by indirect methods of estimation. In the 
following table varying currencies have all been re-stated 
in I.U. terms : 


TABLE XXII 



Terminal Cost 
or Cliarge 
(I.U. per 
Metric Ton) 

Marginal Cost 
or Charge 
(T.U. per 

000 Ton Km.) 

Costs — 



U.S. railway costs, 1932 ® . 

1-55 

4-6 

Cost of road transport, U.S.^ 

0-8-1-6 

13*6 

Cost of road transport, U.S.® 

1-2 

11-5 

Costs by road, Britain ^ . 

0*25 

13-5 

Costs by road, Britain, estimated under 



most favourable conditions ^ . 

0-9 

6-6 

Costs by road, Ceylon ^ . 

0-05 

23-7 

Sea transport, colliers ® . . . 

0-65 

0-45 

U.S. internal waterways, 1932 * . 

2-1 

U45 

U.S. inter-coastal traffic, 1932 * . 

3-1 

1-0 

Trans-Atlantic (from U.S.) ® ^ 

1-83*= 

0-96 

Charges — 



U.S. railways, miscellaneous manu- 



1 factures, car load lots, 1952 ^ . 

4-67 

14-0 

U.S. railways, coal ® . 

0-67 

2-3 

British railways, coal ® . . . 

0-5 

6*7 

Charges for coal, British waterways ® . 

0-25 

8-3 


“ Direct estimate by FedcTal Co-ordinator of Transport. 

* Computed from freight books by Professor Cliauncy Harris, Chicago. Refers to the 
most highly charge<l manufactures. 

« From a paper by Mr. G. R. Peterson at the 1952 Congress of tha Union Internationale 
des Producteurs et Disiributeurs d'Energie Eleclrique. Figures for sea transport arc actual 
costs of colliers owned by British Electricity Authority and used in coastwise tratlic. 

* F. K. Edwards, American Economw Heview, May 1947. The higher figure refers to a 
business handling 5000 tons per annum, the lower to a business handling 10,000 tons per 
annum. 

* Estimate prepared hy Professor Mayer, Professor ot Transport, University of Cliicago, 
privately comiminlcatcd . 

' Costs of coal liaulage, Britisii Electricity Authority expenses, source as above. 

« Privately communicated by a prominent operator. 

'^ International Bank Report on Ceylon. In mountainous regions marginal cost may be 
double that included here. 

' Federal Co-ordinator of Transport. 

* a ship not fiying the flag. Professor Mayer is of the opinion that this terrmna 
cost rises about 50 per cent lor an American shiiJ, owing to lugber wages, etc. 

» It was estimalod {EconomM, 4th November 1944) that a “Liberty ship" with a full 
load of C400 tons would cost, at American wage rates then prevailing, $7000 or 5H00 I.U, per 
day to run. Avera^ge dally journey would be 400 kins., which makes the marginal cost as 
high as 2'3 I.U. T>er thousand ton km. before any allowance has been made for the time occupied 
in loading or unloading, or for empty running. 
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In addition we may use some data from the following 
table, which has been converted from cents per ton mile, 
on the basis of 1 cent per ton mile (in 1937-9) being 
equivalent to 7'35 I.U. per thousand metric ton km. : 

TABLE XXIII 

Total (Teeminal and Marginal) Transport Costs 
IN U.S. 1937-39 IN I.U. PER Thousand Ton Km. 

(From Fair and Williams, Economics of Transport) 



Coal 

Petroleum 

General 

Cargo 

Kail .... 

3-0-3-7 * 

4-4-7-3 

4-4-6-6 

Lake vessel . 

04 

0-5-0-7 

0-7-1-5 

River barge . 

1-1-3-1 

1-5-44 

2-0-2-6 

Truck .... 

• • 

14-7 t 

25*7-29-5 

Pipeline 


3-0 1 

. . 


* Was said to bo 7-3 when Isard wrote in 1945. 
t Bulk hanUleci {.Fortune, February 1941). In smaller lots cost is 51 ‘6. 
t Isard, Quarterly Journal of Economics, February 1945. 


We may first consider charges by water transport. 
For long distances — trans- Atlantic or U.S. inter-coastal — 
both terminal and marginal costs are liigher than for 
shorter journeys on British coasters. For internal water 
transport in the U.S.A., taken altogether, terminal and 
marginal charges are also fairly high. But these are a 
composite of very different costs by lake and by river, as 
shown in Table XXIII. The Federal Co-ordmator of 
Transport estimated the terminal charge for all inland 
waterway journeys at as high as 2-1 I.U. per ton, but 
obviously this does not apply to lake vessels. The lake 
voyages will be anything up to 1000 kms. in length, with 
a few shorter ones, but we might say that the order of 
magnitude of the average voyage would be 750 kms. If 
we assume that costs of the lake ships are comparable with 
half those of British coasters, the sum of terminal and 
marginal costs, for a journey of 750 kms., would be 0-5 I.U. 
per ton, or 0-65 I.U. per thousand ton km., which is 
within the range of charges given in Table XXIII. Mr. 
Isard’s papei* of 1945, which carried forward the study 
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of the economics of transport considerably, draws strong 
attention to the unusual economic advantages of lake 
transport. The ship has to carry a minimum of crew, fuel 
and stores, and does not have to face such rough weather as 
a sea-going ship, and so can be more lightly constructed. 

The median length of voyage by river is probably well 
below 1000 kms. In that case the total cost, computed 
from the figures of the Federal Co-ordinator of Transport, 
should be about 4 I.U. per thousand ton km. Probably 
his figures are somewhat too high. 

The charges made by British tramp ships, during 
recent years, in international commerce show a terminal 
charge varying from 1-7 I.U. per ton for coal traffic, 
which is regular and short-distance, to 3|-4 I.U. for 
timber and grain, where the traffic is less regular, and often 
originates in remoter parts of the world, so that there is 
less chance of a balancing load. * 

Marginal charges are generally lower than the marginal 
cost of 0-45 I.U. per thousand ton km. found for B.E.A. 
colliers ; the general level is only about 0*25. 

The actual costs of loading and unloading a ship need 
not be very high, if mechanical equipment is used. Professor 
Mayer has estimated loading costs in a modern American 
seaport, for goods in small packages and not in bulk, at 
only 15 cents per ton. The high terminal costs of sea 
transport arise from the general expenses of the ship during 
the period that it is delayed in port (or, as often happens, 
when there is a circuitous or difficult approach in the 
neighbourhood of the port). Professor Mayer has also 
pointed out that merchants using sea transport also incur 
considerable costs at either end of the journey, for services 
not usually included in the sliipping freight, such as 
charges for wharfage and stacking, which may be, he 
thinks, under American conditions, as much as twice the 
terminal costs incurred by the shipping company. 

The Federal Co-ordinator of Transport apparently 
devoted considerable care to establishing the over-all 
terminal and marginal costs of rail transport, and we 
should be able to accept his figures. The U.S. railways 
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charge for coal transport, both terminal and marginal, is 
about half of these. It may well be nevertheless that the 
coal trafhc is the most profitable element of the whole 
railway operation. Many outstanding terminal charges are 
avoided in coal transport, such as cost of stations, handling 
of small individual consignments, clerical and business 
expenses. But it also appears that the marginal costs on 
coal are lower too — which may be explained by this 
article generally being consigned in complete train-loads, 
carried in a large and cheap type of vehicle, and with 
negligible risk of damage in transit. The British railways, 
in comparison, work at a somewhat lower terminal cost 
and a considerably higher marginal cost, which is not 
surprising in view of the much smaller vehicles and lower 
speed of trains on the British railways. For water trans- 
port, minimum terminal costs are found on British water- 
ways, but with high marginal costs, again due to the 
small size of the average barge. 

A representative list of fairly bulky manufactured 
goods, even when consigned in car-loads, has to pay charges 
on the U.S. railways about three times the estimated over-all 
costs. Such manufactures only provide a small part of 
the total traffic, and in the view of the railway officials 
(and the Inter-State Commerce Commission will also have 
to be convinced that the charges are reasonable) tliis 
difierential is probably no more than is justified, at any 
rate on the principle of “ what the traffic will bear ”. In 
this connection it is interesting to note that the German 
railways have recently had a complete re-classification of 
their charges, and the ratio of the charges on the highest 
valued and on the lowest valued traffic is now only 2:1, 
very much less than it used to be. 

The rail charges shown in Table XXIII for 1937-39 
are rather too low in comparison with the Federal Co- 
ordinator of Transport’s estimates for 1932, bearing in 
mind that the average length of haul then was about 
550 kms. Charges on coal, both terminal and marginal, 
being about half the average cost, and coal constituting 
' about one-third of the traffic, the over-all cost of carrying 
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other traffic should be about 25 per cent higher than the 
Federal Co-ordinator of Transport’s figures, or, say, 2 I.U. 
per ton terminal and 6 I.U. per thousand ton km. marginal. 
Average receipts from all traffic in the period 1937-39 were 
0-975 cent per ton mile, or 7-2 I.U. per thousand ton km. 
Excluding coal, this latter figure should rise to about 9 — 
which is the order of magnitude we would expect. 

It is possible to make an analysis of terminal and 
marginal railway charges on a number of European systems, 
thanks to an analysis of freight charges for a representative 
list of goods, for various distances on European railways, 
published in the International Section of the 1938 
Statistisches Jahrbuch fur das Deutsche Reich. To these, 
Australian figures have been added, directly computed from 
the freight tables. 

TABLE XXIV 



Terminal 
I.U. per Ton 

I.U. per 000 
Ton Km. 

Poland .... 

2-22 

1*42 

Denmark 

1-89 

5-ia 

Switzerland . 

]-83 

4‘13 

Germany 

1-65 

2-62 

France .... 

1-08 

5-85 

Italy .... 

0*84 

7*63 

Sweden .... 

0*69 

4*70 

Belgium 

0-65 

4*25 

Czechoslovakia 

0-61 

7*22 

Hungary 

0-52 

8-20 

Median Europe 

1-0 

4-9 

Australia (Queensland) . 

1-02 

11-2 


It is clear that different countries follow very different 
policies in apportioning charges between terminal and 
marginal, witl)»both Poland and Germany offering extra- 
ordinarily low marginal charges (or, as they are usually 
described in railway administration, highly “ tapered ” 
rates). The Australian figures are for the State of Queens- 
land only. New South Wales, which has a more elaborate 
railway system, quotes much lower marginal rates. The 
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median of all the European charges comes out at 1-0 I.U. 
per ton terminal and 4-9 I.U. per thousand ton km. 
marginal. It was to be expected that the terminal charges 
would prove to be lower than in the U.S., and the marginal 
charges higher — but not very much higher. 

The figures for road and rail charges can be checked by 
comparison with each other. It is a commonplace that 
the railway is likely to be cheaper for the longest journeys, 
the road for the shortest ; but there is an economic 
balancing point somewhere between them, which can be 
approximately observed from general knowledge. Com- 
parison of terminal and marginal costs by road and by 
rail should make it possible to deduce the length of such 
an equilibrium journey, and compare it with observation. 
It should be remembered that, when goods are sent by rail 
(except in the case of wagons handled at sidings), a short 
road haul is incurred at both ends of the journey. To 
allow for tills, we should add to the terminal costs by rail 
a figure about equal to twice the terminal costs of a road 
journey. Under British conditions (excluding coal traffic) 
we have the following calculation : 


TABLE XXV 



Terminal Costs 
I.U. per Ton 

Marginal Costs 
I.U. per 000 
Ton Km. 

Koad haulage ..... 

0-25 

13-5 

Kail transport ..... 

2-0 

6-0 

Kail transport including collection and 



delivery costs .... 

2-6 

6-0 


If X be the length in thousand knis. of the journey at 
which road and rail costs are equally balanced, then 

2-5 + 6a; = 0-25 + 13-5cc. 

This equation gives an answer of 300 Ions, or 186 
miles. Common experience in present-day Britain would 
confirm that this is probably about the correct figure. 

As things were in 1928 ^ we can take as typical a 3-ton 

1 Brunner, 2'he Problem of Motor Transport, 1928. 
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Thorny croft vehicle (with soUd tyres !) whose current 
running costs were 4-72 pence per mile, excluding labour. 
If we treat one-third of the wages as overhead and two- 
thirds as current costs, and assume 500 loaded miles per 
week average, we add 1-05 pence per mile, making in all 
5-77 pence per mile, i.e. 1-92 pence per ton-mile or 24-7 
I.U. per thousand ton kilometre. Assuming terminal 
costs ^ still 0'25 I.U. per ton, then we substitute 24-7 for 
13-5 in the above equation, and deduce a value for x of 
120 kilometres, or 75 miles. It is significant that Mr. 
Brunner’s table of cost (and also one’s own recollections of 
that period) shows that it was for about distances of 80 miles 
or less that the road could then compete with the railway. 

It may be added that the existence of speed limits and 
legal (or customary) restrictions on long consecutive driving 
mean that a trip exceeding certain limits will probably 
involve the inconvenience, and cost, of the driver sleeping 
away from home. In 1928, with comparatively low 
speeds and with the driver being expected to help with 
loading and unloading, any journey over 80 miles probably 
did involve this objection. Even with modern high speeds 
and articulated vehicles, so that the driver need not wait 
for the unloading, journeys over 150 miles probably ijivolve 
a certain amount of additional expense and difficulty, 
through drivers having to sleep away from home. 

For the U.S., terminal costs of road haulage are much 
higher ® and marginal costs lower. In short hauls to and 
from the railway, however, it is doubtful whether such liigh 
terminal costs would be incurred and such costs might be 
nearer the British level. In any case, so much of the 
rail transport in the U.S. now is to and from businesses 
which have their own sidings. To allow for incidental 
costs of loading and unloading, therefore, the terminal cost 

1 Including ono-third of the labour bill, standing charges, including tax and 
interest, were £3*1 or 16 2 I.U. per week. If wo assume that the 500 loaded miles 
consisted on the average of 20 journeys of 25 miles each, this represents 60 tons 
consigned per week and an average terminal cost of 0*27 I.U. per ton. 

* As indeed they are under the most favourable conditions in Britain, with 
regular two-way loads and the use of articulated vehicles, which raise terminal 
but reduce marginal costs. 
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of railway transport will only be raised from 2-0 to 2-5, as 
in Britain. 

A calculation of the length of journey at which road 
and rail costs are equated, using either Professor Mayer’s 
or Mr. Edwards’s estimates of road costs, gives a result 
which is obviously far too low, of only about 100 miles, 
whereas experience shows that the figure is somewhere 
between 200 and 300 miles. (The figures in Table XXIII 
from the Economics of Transport, from 1937-39, are 
higher still ; the real costs of road transport have been 
greatly reduced since that date.) If we take it as known 
that the “ balancing distance ” between road and rail 
transport in the U.S. is about 250 miles or 400 kms., and 
assume that the terminal cost of road transport is 1 I.U. 
per ton and treat the marginal cost as the unknown, then 
the marginal cost works out at 9-75 I.U. per thousand 
ton km. as against Professor Mayer’s 11'5. 

This result appears quite plausible. There seems to be 
a sharp downward trend in this figure, judging by the high 
figures for 1937-39 and Mr. Edwards’s somewhat higher 
figures for 1947. Tlfis downward trend has been largely 
brought about through increasing the size of vehicles and 
by articulation. 

There is another consideration, however. The buyer of 
transport services no doubt pays first attention to cost, 
but a number of less tangible factors have to be taken into 
account as well ; and in nearly every case, for distances 
of the sort for which road and rail are competing, these 
intangibles are on the side of the road. They are well 
known : liigher over-all speed, when collection and dehvery 
times are taken into account ; greater reliability, on many 
routes of delivery by a specified hour; reduced risk of 
loss from breakage and pilferage, and permissibility 
therefore of lighter packing for road haulage. If we take 
these factors into account, both the British and American 
equations would be altered. This adjustment to the 
equation implies that if we take our “ balancing distances ” 
as known, then marginal costs of road transport may be a 
bit higher than we have estimated. 
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It now remains to review the much more costly methods 
of transport which are still practised over a large part of 
the earth’s surface. We shall continue to reckon in I.U. 
per thousand metric ton km. though whereas hitherto 
we have dealt mostly in single digit figures, we shall nowi 
have to deal with figures which are far higher (and lessl 
precisely known). Our analysis is simpHfied by the fact' 
that marginal and total costs are now practically identical. 
Terminal costs, for such simply organised services, are 
inappreciable. For motor truck haulage in Ceylon they 
work out at O’ 05 I.U. per ton as compared with marginal 
costs of 24 I.U. per thousand ton km. on level ground, and 
about twice that in mountainous country. 

A very interesting indication of the reduction of road 
transport costs comes from Chile. Two separate studies ^ 
for a mountain route where the road has recently been 
greatly improved, show costs since 1937 falling from 
45 I.U. to 10 — this lower figure is comparable with U.S.A. 
or Britain. In either case, terminal costs are less than 
1 I.U. per ton. A figure of 12 is regarded by transport 
authorities as generally applicable throughout the world 
in a region where the roads are good, and has been con- 
sidered applicable in the better districts of China.® On 
the other hand, an earlier estimate for China gives a figure 
of twice this amount.* To secure costs even of this order 
of magnitude requires reasonable facilities for fuelling and 
repairs, etc. Under adverse conditions, as on the famous 
“ Burma Road ”, the cost figure stood at over 180, measured 
in the same units.® One would regard this as a world 
record were it not that Miss Deane claims an equally high 
cost for Northern Rhodesia.® As the costs of road haulage 
rise to these alarming heights (due to bad roads, and still 

1 1 U.S. cent per ton mile (ton of 2000 lb.) at present-day purchasing power 
represents about 3*^ X.U. per thousand metric ton km. 

* Rudolph, Geographical Review, September 1952. 

® IIo Son Chen, W eUwirtschafllivJies Archiv, March 1937. 

* R. H. Tawney, Land and Labour in China. The figures refer to a haul of 
233 miles in Shensi in 1930. The roads in this jirovince should be better than in 
the rest of China. 

® Rudolph, Geographical Review, December 1942. 

* Studies in Income and Wealth, vol. viii. 
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more, to unskilled drivers and mechanics) a competitive 
form of transport, in one or two well-watered areas, is 
found to be the old-fashioned sailing-boat. The order of 
magnitude of its costs appears to be in the neighbourhood 
of 25? On the other hand, in Bengal® a much higher 
figure of 65 was found, at which rate the saihng-boat is in 
competition with the ox- wagon. A figure of 40 units for 
wagon transport is generally accepted in most parts of the 
world, including India, although the costs may sometimes 
be higher. 

Descending the scale, tlie next most primitive form of 
transport, in regions where the roads are not good enough 
even to take an ox- wagon, is by pack animals. Here the 
charge may sometimes be as low as 80, but its general 
range is 100-120, and may be as high as 160 (for pack 
llamas ® in Chile). 

It remains now to consider human porterage, as used 
in the least economically developed regions of the world. 
Only in Cliina is the wheelbarrow extensively used, and 
the costs, according to Professor Buck,* range from 80 
units upwards. Even in the most primitive economies we 
must reckon a wage of about 60 I.U. per year per able- 
bodied man,® and the capacity of a head porter is given by 
Professor Gourou® at 30 miles per day with a load of 
90 lb. This repT-esents a cost of almost exactly 100 I.U. 
per thousand ton km. Professor Gom-ou’s figures, on the 
other hand, appear high both for weight and for distance, 
and we may well prefer to accept the Indian cost,’ which 
is as high as 270 I.U. per thousand ton km. 

1 llo Sen Chen, WeltwirtschaftUches Archiv, March 1937. 

* Report on the Marketing and Transport of Jute, 1940. 

® Not, of course, to be confused with lamas. As Belloc so aptty advised us: 

“ The former is a beautiful and valuable boast 
But the latter is not lovable nor useful in the least. 

And the Ruminant is preferable surely to the Priest 
Who battens on the woeful superstitions of the East. . . 

* China's Farm Economy, p. 35. 

® In an African context we can express this as a wage of 2s. a day for 300 
days a year, i.e. £30 or 60 I.U. 

® In The Tropical World, 

’ Report on the Marketing and Transport of Jute, 1940. 
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It remains, for the sake of completeness, to examine 
the costs of air transport of goods ; but under very few 
circumstances does it appear that this is a competitive 
form of transport (except when extreme speed is required). 
Such an extreme circumstance did occur in the case ofi 
the “Burma Koad”, where it was estimated^ that, by using | 
20-ton planes with an 85-90 per cent load factor, costs 
could be brought down to 100 I.U. per thousand ton km. 

It may be added that in New Guinea, which is mountain- 
ous and roadless, conditions approximate to the “ Burma 
Hoad ”, and the air provides the cheapest form of transport, 
at a cost not greatly higher than that computed above for 
the Burma haul. One is also bound to mention the unusual 
case of a private airline between England and France at 
the present time which is able to convey light motor 
vehicles at a cost comparable with that of sea transport. 

A good deal of further analysis of railway accounts is 
required before we can establish any valid figures of 
terminal and marginal costs in different countries. When 
we compare average charges per ton km. in different 
countries, the first fact which clearly emerges is that they 
are very much a function of the average length of haul — in 
other words, that they contain an important terminal as 
well as marginal element. If a curve is drawn on the 
assumption that the terminal and marginal costs in other 
countries expressed in I.U. are the same as in U.S.A., 
it is found that, in general, the figures for most countries 
lie somewhere in the neighbomhood of this curve. It is 
closely confirmed by the two other countries in which 
the average length of haul is high, namely Canada and 
India. 

One interesting conclusion wliich appears to emerge is 
that these costs are, between different countries, rather 
more constant? than might at first have been thought, and 
less dependent upon traffic density. It is sometimes 
believed by railway operators that increasing density of 
traffic invariably lowers real costs, whether we are deal- 
ing with a trend through time or comparison between 

1 Rudolph, Geographical Review^ Deoembor 1942. 
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countries. “ There is no trouble in the railway business 
that high volume of traffic cannot cure.” ^ Freight traffic 
density, in million ton km. per km. of line per year, in 
the 1930s stood in the neighbourhood of 1 million for 
Great Britain, Germany and U.S.A., but less than million 
in Denmark, Sweden, Australia and New Zealand. In 
U.S.A. it has now risen to nearer 2 milhons, whereas in 
Eussia it rose from 1 million in 1913 to 4 millions in 
1938,® and nearly 8 millions now. Yet costs in all these 
countries are comparable ; indeed, in some cases, the 
hghtly loaded systems are more economical to run than 
the densely loaded. Increasing density brings certain 
disadvantages in the shape of greater signalhng costs, 
delays through congestion, etc. 

We may next set out to measure the trend of efficiency 
in railway operation by estimating the real costs in man- 
hour terms, or examining whether the improvement in 
efficiency is as rapid as in other industries. Professor 
Fourastie ® has shown the ratio between the price of 
third-class railway travel in France and unskilled wages. 
On a 1910 base the index has moved as follows : 


1850 . 

. 2-07 

1900 . 

. 1*14 

1860 . 

. 2-14 

1920 . 

. 0-35 

1870 . 

. 2-14 

1930 . 

. 0-35 

1880 . 

. 2-07 

1940 . 

. 0-42 

1890 . 

. 1-85 

1948 . 

. 0-28 


This leads to the interesting conclusion that there was 
little improvement in railway efficiency before 1880, an 
improvement at the rate of about 1 per cent per annum in 
the 1880s, a very rapid improvement in the 1890s, with the 

1 Mr. J. J. Policy, President of the Association of Amorioan Railroads, in The 
Railway AgCy 1947. 

® Professor Khachaturov {International Affairs^ April 1945, p. 228), in a very 
interesting paper, shows that train density was highest in Britain, with about 
20,000 train kms. per km. of lino per year in 1937 ; but the average goods train 
was lightly loaded and the proportion of passenger trains was high. In the U.S.A. 
the corresponding figure was only 4000, but the average goods train was fairly 
heavily loaded. Russian train density in 1939 stood at 10,000 and the gross weight 
of the average goods train was 77 per cent of the American. It is not known 
w^hether the great increase in trafiic density since 1938 is due to increased train 
mileage or to increased average load of train. 

* In Prix de Vente et Prix de Revient, 

2b 
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pace of improvement slowing down again to 1 per cent per 
annum in the period 1900-10. The fall between 1900 and 
1920 is partly illusory, because most of the real burden of 
fixed charges was extinguished by inflation in this period. 
But, even assuming that fixed charges were extinguished' 
altogether, there must also have been a substantial 
reduction in the real costs of operation. Up to 1940 there' 
was no further reduction in real costs. The 1948 figure is 
aflected by a further reduction in the real burden of fixed 
costs, and also by subsidies, and does not establish a trend. 

The following are the percentage rates of improvement 
in real product per man-hour (compound interest rates) 
calculated for railways in U.S.A. by various investigators : 

TABLE XXVI 


Weintraub and Magdoff, Economelrica, 
October 1940 ..... 
Fabricant, National Bureau of Economic 
Research, Occasional Paper 7 . 

U.S. Department of Commerce, Survey 
of Current Business, April 1943 


Period Covered 

Eate of 
Improvement 
per^Aimum 
per Cent 

1919-29 

247 

1899-1939 

2-66 

1916-41 

2-91 

1929-41 

2-78 


In Germany, on the other hand, according to official 
statistics, a fall of 21 per cent in hourly wage rates between 
1929 and 1938 was accompanied by a fall of 22 per cent 
in charges per ton km. and 21 per cent in charges per 
passenger km., i.e. efficiency was virtually unchanged. 

In New Zealand also (Canterbury Chamber of Com- 
merce Bulletin, November 1940), while the volume of 
railway traffic rose 30 per cent between 1934-35 and 
1939-40, the railway personnel rose 60 per cent and the 
number of main-hours worked rose 42 per cent. In 1934-35 
the number of man-hours worked was 15 per cent higher 
than in 1919-20, with an approximately stationary volume 
of traflSc. 

An almost perfect “ laboratory test ” of the effect of 
increased traffic density was shown on the U.S. railways. 
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when the ton milage rose steadily from 292 billions in 
1938 to 730 bilhons in 1943. It should be added, however, 
that the American railways had carried 450 billion ton 
miles in 1929, and were obviously working under capacity 
in 1938. 

Mr. Thor Hultgrcn in a pamphlet pubhshed at the time ^ 
showed that ton miles carried per man-hour were an 
almost linear function of aggregate ton mileage. This 
result is very largely due to the better loading of cars ; 
the number of cars per train (loaded car miles per train 
mile) rose rapidly to a maximum beyond which it is very 
difficult to raise it further. 

Some of Mr. Hultgren’s relationships can be tested out 
for earlier periods. It is found that they hold in general, 
subject to some fairly sharp intermittent advances in 
efficiency (at a given traffic volume) of the whole system. 


TABLE XXVII 


Trafllc, Billions 
of ilevonue Ton 
Miles per Month 

Ton Miles * carried 
per Man-Hour 
of Hallway Labour 

Net Ton Miles 
per Car Mile 
(1938-43) 

Loaded Car Miles 
per Train Mile 
(1938-43) 

1905-14 

1921-25 

1933 

onwards 

20 

63 


.. 


.. 

25 

69 

, , 

145 

25*9 

29-0 

30 

73 

100 

, , 



35 

78 

108 

171 

28-1 

31-5 

40 


114 

, , 


, , 

45 


120 

193 

30-4 

32-3 

55 



211 

32-6 

32-6 

65 

• * 


230 

34-9 

33-0 


♦ Passenger miles expressed as ton miles on the basis of their revenue-earning capacity. 


The figure of loaded car miles per train mile stood at 
25 in 1929, having risen from 18 in 1901. But apparently 
this cannot be expanded rapidly beyond a certain limit. 
Ton miles per loaded car mile, which were only 16-5 in 
1901, rose rapidly, with increasing size of vehicle, to 29-5 

^ Ifational Bureau of Economic Research, Occasional Paper 15, 



420 THE CONDITIONS OF ECONOMIC PROGRESS ohap.vh 

in 1920. The composite of these two factors, namely tons 
per train (revenue and free-hauled), which stood at only 
about 200 in 1890 and 300 in 1900, rose to 849 by 1940 
and 1116 by 1943. In addition, average over-all speed rose 
from 11-0 miles per hour in 1920-24 to 16-7 in 1940, but 
fell shghtly during the war years. 

The following table ^ appears to indicate that there 
may be “ returns to scale ” in air transport. The pro- 
ductivity of employees on U.S. air-lines is much higher 
than in Europe. On the other hand, the Trans-Canada 
and Trans-Australia air-lines show a higher productivity 
than any European system, even though their aggregate 
product and average length of trip are not very high. 


TABLE XXVIII 



Product 
(Millions of 
Passenger 
Miles) 

Trip (Miles) 

Productivity 
(0()0*B of 
Passenger 
Miles per 
Employee) 

U.S. Air-lines (1953) : 
American . 

3290 

570 

197 

United 

2720 

690 

183 

Trans- World 

2880 

930 

192 

Eastern 

2500 

530 

245 

Pan-American . 

2020 

1210 

116 

Average of five next 
largest . 

650 

540 

167 

European Air-lines (1952) : 
B.O.A.C. and B.E.A. 
combined 

1210 

750 

45 

Air France 

930 

860 - 

68 

B.O.A.C. . 

860 

3130 

48 

K.L.M. . 

630 

1260 

49 

B.E.A. 

360 

270 

40 

Sabena (Belgian) 

220 

810 

44 

Swissair . ' . 

140 

480 

60 

Commonwealth (1952) : 




Trans-Canada 

650 

580 

96 

Trans-Australia . 

310 

470 

91 


Published in Manchester Guardian t April 1954. 



CHAPTER VIII 


CONSUMPTION OF PRINCIPAL CLASSES OF 
GOODS AND SERVICES AS A FUNCTION OF 
REAL INCOME 

W E have hitherto been accustomed to think of the demand 
for food, or for any other commodity, being determined 
predominantly by price and income, showing both price 
and income elasticity of demand. The more attempts are 
made to measure them, however, the more uncertain 
these concepts become, and the more it appears that price 
and income elasticity of demand, which can be precisely 
defined and measured, nevertheless themselves vary 
greatly with income. 

A new and more hopeful approach has recently been 
developed in Cambridge by Messrs. Aitchison and Brown.^ 
Every commodity, they reason, must have a saturation 
demand — that demand beyond which a consumer does 
not go however high his income. The first step therefore 
is to express each demand as a percentage of saturation 
demand, and to relate it to the logarithm of real income. 
While it is clear that the demands for some commodities 
are saturated at a much lower level of real income than 
others, it appears that we can say, in very general terms, 
that the demand for every commodity when plotted in 
this way rises in an S-shaped (possibly probit) curve, i.e. 
with income elasticity of demand increasing at low income 
levels and decreasing at high. 

These relationships are first tried out for food. A 
large number of data are now available from F.A.O. and 
other sources. 

^ Economical October 1964 . 
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TABLE I 


CONSUMPTION OF FOODSTUFFS 
Kilos per Year 



Cereals 

Meat 

Millftf 

Cheese 

Fats 

and 

Oils 

(Fat 

con- 

tent) 

Jihtter* 

TotaP 

Wheat- 

flour* 

nice 

Other 

Total* 

Beef 

and 

Veal 

Big- 

meat 

Mutton 

and 

Lamb 

Argentine : 













1925-29 






107-2 

5-0 

6-9 




r 

1930-34 






102-1 

5-0 

6-4 




\ 

1936-39 

106-1 

98-7 

3-8 

3-6 

106-9 

77-8 

8-6 

8-8 

163 

2-6 

9 

l\6 

1948 . 

124-5 

118-2 

3-6 

2-7 

114-4 

80-2 

7-7 

13-9 

165 

4-4 

16 

2-6 

1951 . 

111-0 




103-0 

89-3 

6-8 

5-9 

165 


18 


Australia ; 













1888 . 


118-0 



110-0 






2-7 


7-2 

1900 . 


108-0 



126-0 





1-8 


9-1 

1914-21 


100-0 



82-0 





1-6 


11*3 

1926-29 


92-01 




65-2 

7-4 

28-1 

127 

1-8 

16 

13-4 

1930-34 






43-4 

7-2 

35-0 

138 

1-8 

.. 

13-3 

1936/37-38/39 

101-4 

86-9 

2-8 

11-7 

120-4 

65-4 

9-4 

34-1 

164 

2-0 

16 

14-9. 

1947/48-48/49 

96-4 

92-8 

0-6 

3-0 

110-2 

57-1 

9-1 

32-5 


2-6# 


ji-r 

1950/51-52/53 

98-0 




107-7 




185 


16 

13-8 


91-0 

90-0 


1-0 

64-0 




133 

3-0 


16-2 


89-0 

88-0 


1-0 

66-06 

• • 



130 

3-7 


18-4 

1939-40 \ 

90-0 

89-0 


1-0 

73-0 

- - 



157 

3-7 


19-4 


90-0 

89-0 


1-0 

84-0 




171 

4-7 


20-8 

1 

87-0 

85-0 


2-0 

81-0 




177 

4-2 


19-9 

Austria : 













1925-29 






14-9 







1930-34 






12-8 



2511 

4-31 


2-81 

1934-38 

138-1 

66-2 

4-3 

67-6 

49-0 

16-8 

28-1 

0-3 

199 

3-9 

18 

3-6 

1948-49 

141-5 

94-0 

1-7 

24-3 

22-7 

10-1 

9-9 

0-1 

195 

1-6 

14 

2-5 

1950/61-52/63 

120-0 




39-0 




185 


16 


lA/ ArlrftTfii* 1 


44-0 



54-0 

16-0 

20-0 

0-3 

217 

2-9 

20 

4-3 

fVUJllVvUD 1 

1>AllQplin1rlH / 


42-0 



62-0 

13-0 

20-0 

0-1 

194 

2-4 

19 

3*8 

Iiuu0uiiuiu.n \ 

1929-33 


37-0 



47-0 

10-0 

18-0 

0-1 

187 

2-6 

19 

3-9 


27-0 



33-0 

6-0, 

11-0 

0-1 

136 

1-5 

17 

1-8 

Belgium : 













1910-13 


198-0 



39-0 


, . 

• ■ 1 





1926-29 





35-9 

18-1 

14-7 

2-5 

119 

2-8 


7-8 

1930-34 





37-9 

16-7 

18-5 

2-3 

129 

2-9 


9-3 

1934-38 

116-0 


2-3 


46-0 

17-7 

20-0 

0-5 

130 

3-4 

19 

7-4 

1947/48-48/49 

100-2 

91-6 1 

1-5 

13-1 

44-6 




1J5 

2-8 

18 

9*8 

1950/61-52/63 

106-0 




44-0 




173 


21 


TTT T y 

137-0 

.. 1 



33-0 

16-0 

11-0 


153 

3-3 

17 

8-9 

w orKcrs 
households 

J33-0 

% ' 



42-0 

20-0 

16-0 


180 

4-C 

21 

16-0 

1928-9Q 

133-0 




64-0 

27-0 

18-0 


190 

6-9 

23 

20-4 

XumO £ju 

124-0 




60-0 

32-0 

17-0 


221 

6-5 

24 

20-2 

Brazil : 













1935-39 

78-3 

20-3 

19-8 

32-8 

49-8 

30-3 

12-6 

1-2 

80 

1-1 

5 

0*9 

1948 . 

79-3 1 

19-4 

27-5 

32-4 

39-4 

24-8 j 

9-3 

1-2 

79 

1-2 

6 

0*9 

1951 . 

92-0 

*• 

-* 


29-0 

19-0 j 

4-5 

0-5 

90 


7 
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AT VARIOUS INCOME LEVELS 
per Head ® 


FisW 


Pota- 

toes' 

Vege- 

tables 

(ex- 

cluding 

Pota- 

toes) 

Sugar*' 

Pulses 

and 

Wilts 

Pr 

Citrus 

lit 

Other 

Tea 

Coffee 

Cocoa 

Peer 

Wine 

Real 
Income, 
LU. per 
head 
per 

annum 

Sourci 














300 

1 














200 

1 

4-5 

?•! 

05-8 

24-6 

27-2 

2-5 

13-8 

33-4 





56-4 

236 

2 

4-0 

7-3 

87-3 

39-2 

34-7 

2-1 

57-9 




19-3 

64-2 

373 

2 

5*0 

10-0 

lOJ-0 


33-0 

4-0 








363 

3,4 



97-0 


43-0 









405 

5 



90-0 


40-0 









355 

5 



57-0 


51-0 




3-6 

0-2 


56 


324 

6 

6*4^ 


50-01 


50-0 


50-0 

3-41 

0-21 


48 


479 

7 





47-0 


47-0 






411 

7 

6-i 

124) 

48-7 

05-0 

53-3 

2-6 

14-4 

GO-3 






506 

0 

4«2 

J2-8 

5G-0 

72-9 

62-0 

4-6 

lG-1 

G3-5 






657 

2 

4*3 

10*7 

40-0 


52-7 

5-0 








697 

3 


13-3 

40-0 


44-2 




3-7 

0-6 

0-6 



202 

8 


15-8 

42-0 


47-3 




3-8 

0-6 

0-7 



324 

8 


17'4 

43-0 


41-7 




3-9 

0-7 

0-8 



437 

8 


19‘7 

4G-0 


51-1 




4-9 

0-7 

0-6 



567 

8 


20-8 

61-0 


51-2 




4-7 

1-1 

0-5 



850 

8 


5-02 



29-3 


3-3 







230 

7 


6'()3 



2G-3 


4-9 




, , 



225 

7 

2*0 

7-0 

9G-0 

58-0 

24-1 

4-0 

4-4 

38-5 






210 

2 

2-0 

3*5 

113-0 

CO-0 

22-8 

3-0 

4-4 

39-3 





! 

226 

2 

2-0 

5-0 

108-0 


25-0 

3-0 








270 

3 

2*1 

11-0 

45-0 

41-0 

23-0 


40-0 

0-13 


0-37 



319 

9 

2'0 

114) 

43-0 

39-0 

23-0 


44-0 

0-09 


0-37 



270 

9 

1-U 

10-0 

44-0 

39-0 

21-0 


44-0 

0-09 


0-26 



219 

9 

0*9 

6-0 

43-0 

32-0 

17-0 


2G 

•0 

0-06 


0-23 



109 

9 





14-0 









310 

10 


14-0 



25-0 


4-1 







287 

7 


14-0 



27-0 


9-1 







318 

7 

lU-0 

8-0 

157-0 

50-0 

28-0 

7-0 

30-0 






344 

2 

I1‘0 

9-0 

142-0 

G8-0 

2(;-0 

4-0 

47-5 






479 

2 

ll-O 

12-0 

153-0 


28-0 

4-0 

• • 







523 

3 

7-6 

5-8 

J96-0 

29-0 

15-0 


7-3 


4-2 




114 

9 

6-9 

9-9 

193-0 

37-0 

20-0 


13-6 


5-9 




136 

9 

0-8 

12-3 

18G-0 

42-0 

21-0 


17-0 


6-9 




260 

9 

10*7 

13-6 

193-0 

47-0 

26-0 


21-3 

1 


7-4 




343 

9 

H 

2-6 

4G-0 

20-0 

25-0 

23-0 

1 

68-0 






150 

2 

2*9 

2-7 

76-0 

24-0 

30-0 

22-0 

81-0 






168 

2 

3-0 

3-0 

122-0 


32-0 

24-0 


•• 






180 

3,4 
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TABLE I (contd,) 


CONSUMPTION OF FOODSTUFFS 
Kilos per Year 




Cereals 



Meat 


Milk** 

Cheese 

Fats 

and 

Oils 

(Fat 

con- 

tent) 


tto 


TotaU 

Wheat- 

Hour* 

Rice 

Other 

Total* 

Beef 

and 

Veal 

Pig- 

incat 

Mutton 

and 

Lamb 


Burma : 

J934-38 

149-0 

2-4 

141-8 

4-8 

8-9 

5-6 

1-5 

0-1 

17 


4 



1947-48 

153-6 

1-3 

146-7 

5-6 

6-3 

4-4 

1-0 


8 


3 


\ 

Canada : 













\ 

1925-29 






29-0 

31-9 

2-5 

1 

1-6 


12-8 

1930-34 






26-0 

31-4 

3-0 


1-6 


13-9 

1935-39 

92-0 

83-1 

1-9 

7-6 

61-7 

29-4 

18-3 

2-5 

221 

1-7 

19 

14-0 

1947/48-48/49 

78-8 

70-6 

1-5 

6-7 

71-7 

31-4 

25-6 

1-7 

250 

2-4 

19 

13-7 

1950-53 

78-7 




69-7 




241 


19 

10-3 

Urban r 


53-0 




22-6 

5-0 


1071 



12-.3 

wage-earner 

families 

4 towns 

1938 < 


.56-0 




21-2 

6-8 


1351 



13-9 


52-0 




24-8 

7-3 


1.311 



14-4 


.54-0 




22-2 

10-4 


1431 

. . * 


16-5 

Ceylon ; 














1934-38 

131-0 

4-2 

124-4 

3-0 

8-3 

4-4 

0-1 

0-1 

8-4 


0-7 



1948-49 

102-0 

23-8 

76-0 

2-2 

2-3 

1-6 

0-1 

0-1 

9 

-- 

3-6 

0-1 

Chile: 














193.5-39 

123-8 

11.3-8 

5-0 

5-0 

38-4 

23-8 

3-9 

7-0 

54 

2-4 

5 

0-9 

1948 . 

1.33-7 

119-0 

9-4 

.5-3 

37-6 

22-6 

4-4 

7-0 

68 

3-2 

6 

0-8 

1951 . 

122-0 




28-0 

20-4 

4-5 

4-5 

80 


7 



China ; 














19.30 . 














Rural (1) 

Spring wheat 
area 


29-0 


1,31-0 

3-7 







0-1 

Winter wiieat- 
millct area 


48-0 

2-0 

103-0 

1-6 








1-5 

Winter wheat 
kaoliang area . 

* ' 

45-0 

1-0 

118-0 

3-3 








1-5 

Yangtze rice- 
wheat area 


30-0 

165-0 

30-0 

7-3 







3-3 

Rice-tea area . 


5-0 

216-0 

6-0 

7-7 







3-6 

Szechwan rice 

area 


4-0 

132-0 

27-0 

12-4 








1-5 

Double crop- 
ping rice area 


l-(f 

207-0 

2-0 

7-7 








4-4 

S.W. rice ansa 


2-0 

202-0 

10-0 

13-1 








0-7 

Urban (2) 

Middle class 
and teachers , 

132-0 




20-0 




1 


16-7 



Handicraft 

workers 

145-0 




2-0 






1-5 



Labourers 

168-0 










4-0 
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AT VARIOUS INCOME LEVELS 
per Hoad * 




TABLE I [contd,) 


CONSUMPTION OF FOODSTUFFS 
Kilos per Year 




Cereals 



Meal 


Milk'* 

Cheese 

Fats 

and 

Oils 

(Fat 

con- 

tent) 

1 Butter* 

\ 


Tot.!!" 

Wheat- 

flour* 

Uicc 

Other 

Total' 

Beef 

and 

Veal 

II 

Mutton 

and 

Lamb 

Colombia : 













1935-39 

57*4 

0-8 

6-2 

41-4 

20-2 

21-2 

2-5 

0-2 

93 

2-7 

3 

\0-7 

1048 . 

71*5 

10-3 

15-8 

45-4 

29-0 

22-9 

2-7 

0*2 

144 

3-7 

3 

Wo 

Ciuba : 












\ 

1934-38 

102-4 

21*0 

50-6 

30-8 

33-3 

21-3 

6-0 

0-2 

79 

0-5 

8 

0-6 

1948-49 

106-3 

26-3 

49-0 

31-0 

35-4 

24-6 

5-4 

0-2 

90 

1-0 

11 

0-6 

Cyjn’UB ; 



4-5 










1934-38 

169-3 

149-6 

15-2 

12-1 

1-6 

2-4 

4-5 

48 

1-9 

9 

2-1 

1948-49 

171-3 

141-1 

4-0 

2G-2 

17-1 

1-7 

6-0 

5-7 

41 

1-3 

10 

2-1 

i Denmark : 












1 

1925-2il 






19-0^ 

19-9 


166 

H 


5'7 

1930-34 






22*71 

29-3 


220 

5-5 


8-0 

1934-38 

93-9 

43-3 

2-2 

48-4 

74-6 

28-0 

29-6 

0-8 

195 

5-4 

27 

8-9 

1947-49 

107-8 

35-9 

0-2 

71-7 

64-8 

22-2 

33-0 

0-8 


8-5 


4-4 

1950-53 

97-0 




56-0 




204 


24 


Egypt ; 



10*8 










1934/35-38/39 

182-1 

54-9 

310-4 

7-4 

1-2 


0-7 

40 

2-9 

5 

0-4 

1947/48-48/49 

181-7 

63-2 

24-8 

103-7 

j 8-8 

2-6 


0-B 


3-8 



1960-53 

170-0 




12-0 




57 


6 


Finland : 













1925-29 






14-11 

11-9 

3-4 





1930-34 






14*52 

JI-9 

2-2 





1934-38 

128-0 


3-6 


32-6 

17-3 

11-5 

2*2 

27G 

2-2 

13 

9-3 

1947/48-48/49 

139-9 

59-4 

0-1 

80-5 

25-0 

11-0 

11-3 

1-6 


1-8 


7-3 

1950-53 

133-0 




30-0 




265 


17 


WorkcFB* 

95-0 




21-6 

7-2 

7-1 


272 

0-0 

12 

10-0 

1) ouselj olds 

99-0 




30-7 

11-0 

10-1 


338 

M 

14 

13-6 

1928 

98-0 




36-7 

14-5 

10-0 


416 

1-5 

16 

16-6 

86-0 




42-1 

15-6 

10-J 


445 

1-9 

10 

18-0 

France : 













1812 . 





17-0 

6-6 

8-1 

2-2 j 





1830 . . 1 




23-01 

21-0 1 

9-G ! 

8-5 

2-8 





1840 . . 1 

- ‘ 




! 20-0 

8-9 

8-6 

2-4 





1852 . . j 

• • 

124-0 



23-0 j 

11-9 

8-2 

2-9 





1872 . 


181^) 


20-01 

30-0 








1892 . 


188-0 



1 36-0 








1904 . 


180-0 










. , 

1925-29 






20-5 

7-6 

2-6 

155 

5-1 


4-6 

1930-34 






19-6 

8-4 

2-4 

171 

5-7 


6-0 

1934-38 

121-0 

114-8 

2-4 

3*8 

51*9 

21-3 

16-2 

2-6 

160 

6-3 

14 

6-3 

1947/48-48/49 

114-0 

108-0 

0-6 

6-4 

50-6 

22-0 

15-8 

1-5 


4-3 


3-6 

1950-53 

119-0 




fJ4-0 




162 


13 
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AT VAEIOUS INCOME LEVELS 
per Head ® 


Fisli^ 

Eggs' 

Pota- 

toes' 

Vege- 

tables 

(ex- 

cluding 

Pota- 

toes) 

Sugar' 

Pulses 

and 

Nuts 

Fruit 

Tea 

Coffee 

Cocoa 

Beer 

Wine 

Eeal 
Income, 
LU, per 
head 
per 

annum 

Source 

Citrus 

Other 

0-6 

3-5 

8G-8 

10-3 

37-0 

7-0 

13 

1-7 






88 

2 

0*6 

4-2 

98*0 

11-9 

57-0 

8-0 

104-7 



0-9 



108 

2 

4*2 

4>4 

98-8 

15-0 

40-0 

12-5 

148-1 



0-5 



150 

2 

6*9 

3'1 

91-0 

14-1 

40-0 

16-0 

12^ 

1-3 



0-6 

15-G 


177 

2 

2-8 

2-0 

20*7 

2G-1 

9-1 

10-7 

14-7 

37-5 







2 

4-4 

2-0 

42-4 

25-1 

9-8 

12-1 

15-5 

48-3 







2 


5-0 



50-0 


2-8 







600 

7 


5*0 



51-7 


3-5 







520 

7 

15-0 

7-5 

109-3 

Gl-8 

50-5 

0-8 

32-8 




59-4 

1-3 

558 

2 

22*9 

9*2 

133-8 

81-1 

32-5 

1-6 

39-1 




49-02 

2-G2 

586 

2 

14'0 

8-0 

143-0 



4-0 








630 

3 

3-0 

1-7 

4-7 

33-3 

13-0 

22-4 

16-6 

19-2 




J-0 

0.5 


2 

3-0 

1-1 

9-8 

44-8 


14-9 

9-6 

26-4 




9-3 

3-9 


2 

3-0 

1-0 

9-0 


15-0 

10-0 









3 


2-0 



23-3 



. , 






204 

7 


2-3 



22-0 









214 

7 

6-0 

3-0 

180-8 

30-0 

28-2 

3-3 

18-0 




4-7 

0-3 

260 

2 

7-2 

2-9 

J08-9 

27-7 

20-1 

2-3 

3- 

2 






290 

2 

10-0 

6*0 

139-0 


33-0 

2-0 








370 

3 

10-5 

1-8 

84-0 


20-7 









94 

9 

14-1 

3-2 

98-0 


25-3 









147 

9 

16-3 

4.4 

100-0 


29-7 




. . 





206 

9 

18-2 

5-8 

99-0 


32-2 









282 

9 














92 

14 



40-0 











100 

14 














115 

14 





3-8 





0-6 




131 

15 



127-0 


5-1 





0-4 




146 

15 





12-3 





1-9 




200 

16 


*' 



14-7 





1-9 




240 

15 



368-02 


22-7 


15-0 

0-03 

4-0 

0-9 


110-0 

389 

7, 16 


8-5 

37G-0 


24-5 


23-1 

0-04 

4-5 

1-1 


117-0 

356 

7, 16 

8-0 

9*0 

155-1 

143-4 

23-9 

11-7 

25-5 




41-6 

149-9 

353 

2 

7-8 

8-9 

150-7 

143-8 

17-1 

6-3 

30-0 





97-3 

456 

2 

10-0 

11‘0 

122-0 


25-0 

6-0 


L- . 

-• 





505 

3 
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TABLE I (contd.) 


CONSUMPTION OF FOODSTUFFS 
Kilos per Year 




Cereals 



IVlcat 


Milk-* 

Cheese 

Fats 

and 

Oils 

(Fat 

con- 

tent) 

i^iutte 


Total® 

Wheat- 

flour® 

Rice 

Other 

Total" 

Beef 

and 

Veal 

Plfi- 

nicat 

Mutton 

and 

Lamb 

Germany : 

1913 ‘ . 





50-3 







\ 

1925-29 


54-7 

1-9 

53-11 


16-8 

27-0 

0-8 

183 

5-0 


6-2 

1930-34 


47-0 

2-7 

63-21 


16*1 

29-0 

0-6 

183 

5-9 


7;4 

1935-38 

113-1 

107-82 

2-5 

2*8 

50-9 

16-7 

28-8 

0*7» 

160 

6-0 


8\6 

Republic of West- 
ern Germany : 













: 1947/48-48/49 

126-4 

69-7 

0-1 

66-6 

16-7 

7-8 

6-7 

0-4 


2-4 


3-4 

1 1950-63 

99-0 




38-0 




157 


21 



87-0 

22-0 


65-0 

28-0 

6-5 

7-2 

0-4 

128 

3-1 

15 

2-4 

' Workers’ 

87-0 

26-0 


61-0 

34-4 

8-2 

8-4 

0-4 

160 

3-7 

16 

3-7 

households | 

85-0 

28-0 


57-0 

38-5 

10-1 

9-9 

0-4 

178 

3-8 

16 

4-5 

1 1927-28 

80-0 

29-0 


61-0 

44-0 

JI-6 

11-1 

0-6 

194 

4-5 

17 

6-5 

1 

82-0 

33-0 

*’ 

49-0 

51-0 

14-3 

15-2 

0-8 

208 

5-:k 

17 

8-8 

Greece ; 













1934-38 

150-8 

120-8 

4-2 

31*8 

20-2 




75 

7-9 

15 

1-0 

1947/48-48/49 

148-7 

120-6 

1-0 

26-2 

11-9 





4-3 


0-0 

1950-03 

153-0 








65 


14 


j Hungary: 

I 1934-38 

103-7 

109-4 

2-6 

51*7 

30*0 

6-2 

23-8 

J-1 

no 

0-6 

11 

1-4 

1 1947-48 

174-7 i 

92-8 

4-J 

77-8 

23-0 

4*7 

13*2 

0-2 

66 

0-6 

7 

0-fi 

1 India and 

Pakistan : 













1931 . 

141-0 




1-5 




6Hi 


3-3 


1934-38 

142-8 

21-0 

78-6 

43-2 

3-0 




65 


2-6 



215-0 




3-52 







1-a 


J80-0 




9-32 









175-0 




27-02 







4-(; 


140-0 




21-42 







14-8 

India : * 

1948-49 

109-9 

16-9 

59-8 

33-2 

2-3 

0-8 

0-1 

0-4 ’ 

46 


3-0 


1960-53 

113-0 




1-0 




46 


3*0 


Pakistan : 











1-52 


1948-49 

152-6 

44-2 

96-6 

11-8 

4-0 

23-0 


0-3 

731 



1949-62 

156-0 

« 



4-0 




8P 


3-02 


Indo-China ; ^ 













1934-38 

143-6 

0-9 

139-7 

2-9 

13-6 

2-7 

8-3 

0-2 

13-0 


2-2 


1947-48 

152-3 

0-3 

135-6 

16-4 

4-1 

0*4 

2-4 


0-1 


1-6 


Ireland ; 













1934-38 

131-4 

123-0 

1*0 

7-4 

54-9 

15-1 

20-9 

6-7 

160 

0-3 

14 

13-1 

1947-48 

132-0 

124-6 


7-4 

69-6 

24-5 

16-6 

6-4 


1-3 


14*8 

1960-52 

132-0 




63-0 




198 


19 
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AT VARIOUS INCOME LEVELS 
per Head ** 




Pota- 

toes/ 

Vege- 

tables 


^ulses 

Fruit 






Beal 

Income, 


FisW 

EggB* 

(ex- 

cluding 

Pota- 

^ugar® 

and 

Nuts 

Citrus 

other 

Tea 

Coffee 

Cocoa 

Beer 

Wine 

l.U. per 
lioad 
per 

'iourco 




toes) 










annum 


7-2 

.6*1 

175-0 


19-5 





2-0 

0-1 

0-6 


310 

17 


7-0 


49-1 

23-7 


5-0 

28-0 






303 

7, 18 


7-4 


49-8 

22-4 


5-0 

29-0 






297 

7, 18 

12*0 

7-2 

176-0 

50-0 

24-0 

3-1 

36-9 

1 



0-9 

62-0 

6-0 

440 

2 

7*8 

2*7 

188-3 

49-8 

17-1 

4-2 

1 

1 

38-7 






280 

2 

7-0 

7*0 

181-0 


25-0 

3-0 

.. 1 

.. 






410 

3 

5*3 

3-8 

125-0 

25-3 

12-8 


11-5 

0-1 

0-5 

0-4 



128 

9 

5*1 

6-3 

136-0 

28-8 

15-6 


17-3 

0-1 

0-7 

0-4 



191 

9 

6*4 

7-1 

135-0 

32-7 

15-0 


22-1 

0-1 

1-0 

0-4 



234 

9 

6-2 

8*3 

126-0 

37-5 

16.6 


27-5 

0-1 

1-4 

0-3 



287 

9 

7-0 

10*9 

128-0 

39-2 

17-1 


40 

0 

0-1 

2-0 

0-3 



393 

9 

7-2 

4*6 

13-3 

49-0 

10-2 

12-4 

3-3 

26-5 






190 

2 

8-2 

2-9 

30-3 

47-6 

8-7 

14-0 

67-7 






136 

2 

O'O 

3*0 

38-0 


10-0 

16-0 








176 

3 

0*9 

6-4 

111-6 

43-3 

10-0 

6-7 

49 

•4 






162 

2 

0-5 

2-7 

68-1 

26-1 

9-7 

7-0 

32 

-4 





■■ 

139 

2 

6*9 




15-9 


34 

•0 

! 






19 

1-6 

0-4 

7-7 

25-0 

13-0 

22-0 

26-2 

3 






2 




78-0 

6-0 


• 







75 

20 




95-0 

11-0 


1-0 






230 

20 




111-0 

16-0 


6-1 






600 

20 




145-0 

2-0 


32-0 

1 






1800 

20 

M 

0-1 

6-0 

16-3 


21-1 

1 

25-1 







2 

2-0 



12-0 


23-0 









3 


0*3 

4-8 

20-0 


IM 

3( 

)-5 







2 



5-0 


13-0 

16-0 


I” 







3 

22-8 

3-0 

18-2 

71-0 

6-8 

4-7 

1 

48-4 







2 

12*4 

1-0 

44-7 

80-0 

6-5 

7-1 

73-0 

1 







2 

3'0 

16-8 

106-4 

63-2 

38-1 

1-0 

1 

19-5 






356 

2 

2-7 

12-4 

197-1 

67-4 

26-2 

1-2 

20-1 






400 

2 

3«0 

12-0 

186-0 

J* 

40-0 

2-0 


1 •• 



.J.1 



440 

3 


429 [contd. owleaS. on pages 486>'9 



TABLE I (contd.) 


CONSUMPTION OF FOODSTUFFS 
Kilos per Year 


1 

Cereals 

Meat 

Milk" 

ChecB 

Fats 
and 
r>, Oils 








Beef 

and 


Miittoi 

and 

Butte 

i 


Total" 

Wheat 

flour" 

Rice 

Other 

Total 

Pig- 

meat 

(Fat 

con- 






V(‘ai 

Lamb 



tent) 

\ 

Ireland {contd.) : 


118*1 

5*6 


14*6 




112 

0*6 

11*6 

i 

Farm workers’ 


125*3 

9*7 


22*2 




164 

0*9 

12*5 


families j 


133*7 

9*9 


35*5 




174 

Ml 

14*6 


, 1946-48 


142*7 

9*6 


46*0 




221 

2*9 

15*5 


I Italy; 

' 1925-29 


140*6 

10*0 


69*1 




221 

1*9 

14*9 


176*31 

142*51 


33*81 


11*0 

5*8 

1*5‘'» 

75 

4*6 


M 

1930-34 

140*52 

124*6 2 


15*92 


9*2 

4*5 

1*23 

84 

4*8 


1*0 

1934-38 

163*9 

126*0 

8*1 

29*8 

19*6 

8*6 

5*2 

1*2 

74 

5*2 

12*0 

1*3 

1947/48-48/49 

152*4 

122*3 

8*1 

22*0 

15*6 

5*4 

4*9 

1*3 


4*7 

10*0 

0*9 

1950/51-62/53 

154*0 


6*4^ 


17*0 




92 

5*8* 



Japan : 













1928 . 

217*0 




2*6 




1*5 




1934-38 

168*0 

9*7 

134*2 

24*1 

3*8 

1*1 

M 


4*5 


1*8 


1947/48-48/49 

142*5 

21*5 

104*7 

16*3 

1*5 

0*6 

0*1 


2*5 


0*5 


1950/51-52/53 

153*0 




2*0 




7*0 


1*0 


Mexico : 













1930 . 





15*3 

10*6 

3*5 

0*4 





1934-38 

109*0 




25*0 




86 


5*0 


1940 . 





16*9 

11*6 

4*3 

0*4 





1946-40 

123*0 




23*0 




71 


6*0 


Netherlands ; 













1925 -29 






17*6 

17*1 

0*9 


5*2 


6*6 

1930-34 






16*4 

20*5 

0*7 

187 

6*4 


7*5 

1933-37 

102*0 

81*0 


21*0 

39*0 





7*2 

20 

6*3 

1934-38 

98*4 

77*8 

5*1 

15*6 

39*6 

17*1 

16*9 

1*1 

200 

6*6 

21 

5*6 

1947/48-48/49 

103*8 

76*8 

1*2 

25*8 

22*3 

12*0 

8*0 

0-4 


6-3 



1950/61-52/63 

97*3 




31*7 




204 


26 


New Zealand : 













1925-29 






57*2 

11*3 

33*8 . 

152 

2*4 


14*8 

1930-34 






49*9 

10*0 

39*7 

150 

3*9 


17*1 

1935-39 

86*7 

79*8 

2*4 

4*5 

109*3 

57*6 

13*0 

32*9 

220 

3*2 

17 

19*2 

1947-48 

91*2 

85*4 

0*8 

5*0 

95*9 

43*2 

13*9 

31*1 


2*7 


13*4 

1950-52 

86*7 




107*7 






19 

19*0 

Norway : 













1925-29 


% 




13*4 

10*0 

5*3 





1930-34 






13*8 

11*6 

5*2 





1934-38 

119*0 

69*7 

1*7 

47*b 

37*9 

14*8 

14*1 

5*6 

251 

5*5 

25 

7*9 

1947/48-48/49 

117*6 




26*8 

12*2 

7*4 

4-3 


4*2 


5*3 

1950/61-52/53 

109*3 




34*7 




341 


25 



94*0 

27*0 


67-0 

25*2 

6*5 

3*1 

1*7 

229 

5*3 

17 

M 

fr uliWln 

households 

1927-28 

91*0 

33*0 


58*0 

34*3 

8*8 

6*6 

2*5 

301 

6*5 

18 

2*8 

92*0 

88*0 

33*0 

32*0 


59*0 

56*0 

40*2 

45*8 

10*1 

13*0 

8-8 

9*6 

3*4 

3*3 

349 

381 

8*1 

9*0 

21 

20 

6*5 

9*1 


m 



AT VARIOUS INCOME LEVELS 


per Head ® 



E«g8* 

Pota- 

ioes' 


Sugar*' 

Pulses 

and 

Nuts 

Fi 

Citrus 

uit 

Other 

Tea 

Coffee 

Cocoa 

Peer 

Wine 

Heal 
Income. 
LU. per 
head 
per 

annum 

Source 

0*7 

5*4 

104*2 

10*1 

10*8 



•9 






68 

21 

2-j 

7*8 

1 75*5 

28*9 

17*5 


6*8 






113 

21 

J-5 

13*2 

222*3 

38*8 

18*3 


5*6 






159 

21 

4-1 

13*2 

182*0 

34*9 

18*4 


7*8 






227 

21 

3*4 

15-G 

29G-G 

04*3 

17*7 


7*8 

1 






340 

21 

5*11 

G*4 

30*0J 

30*0 

9*0 


1 

18*0 


0*01 



JJOi 

190 

7,22 

5*4 2 

G*8 

35*03 

42*0 

7*8 


19*0 


0*72 



94 -a 

164 

7, 22 

r)*9 

7*G 

36-G 

55*8 

7*1 

22*3 

27*9 





84 


2 

5*8 

5*1 

37*7 

74*5 

8*1 

14*3 

36*4 






206 

2 

0*0 

7*0 

37*0 

88*0^ 

14*0 

15*0 

50*7^ 






253 

3, 23 

:i9*G 

1*9 

133*0^ 

70*0 2 

13*0 


13*0 






190 

24 


2*9 

02*8 

79*2 

14*4 

7*7 

5*3 

IM 






221 

2 

28*8 

0*5 

58*0 

07*1 

4*0 

2*3 

3*3 

5*5 






170 

2 

18*0 

2*0 

00*7 


8*0 

5*0 








214 

3 















25 

1*0 

3*0 

5*0 


18*0 

9*0 

43*0 







26 















25 

2*0 

2*0 

7*0 

24*0 

20*0 

10*0 

58 

•0 







26 





31*0 









412 

7 


r>*7 



29*0 









408 

7 

11*0 

7*4 

130*0 

57*0 

34*01 


56*0 






415 

25 

8*0 

5*8 

J32*G 

G4*0 

33*5 

G*G 

41*7 




15*1 

1*0 

428 

2 

11*0 

f)*! 

152*0 

71-0 

32*7 

3*5 

37*4 






468 

2 

10*0 

5*3 

12G-0 


35*7 

4*0 








503 

3 


■ 



64*91 





j 




588 

'7 





47*5 2 


5*4 a 

28*1 a 






574 

7 

11*7 

13*4 

49*8 

65*0 

48*2 

2*9 

66*6 






716 

2 

U*2 

12*3 

47*0 

64*9 

47*2 

3*6 

55*4 






815 

2 

U*3 

11*0 

47*3 


4G*7 

4*7 








890 

3 


0*1 



28*0 


5*0 

23*0 






314 

7 


1 7*1 



30*2 


7*0 

24*0 






315 

7 

21*0 

1 G*9 

121*8 

19*3 

30*3 

3*1 

10-0 

23*0 






361 

2 

27*3 

5*2 

129*5 

31*7 

22*3 

2*9 

3*0 

21*0 






426 

2 

43*0 

i 6*7 

114*7 


27*3 

2*7 








478 

3 

39*4 

3*6 

72*0 

8*2 

18*0 


7*8 

0-06 





138 

9 

38*5 

1 5*7 

72*0 

10*0 

21*0 


12*1 

0*06 





202 

9 

40*4 

9*2 

79*0 

12*6 

23*0 


19*8 

0*09 





275 

9 

41-0 

,10*8 

85*0 

16*2 

23*0 


22*9 

0*12 





349 

9 
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TABLE I (confd,) 


CONSUMPTION OF FOODSTUFFS 
Kilos per Year 




Cereals 



Meat 


Milk** 

j 

Cheese 

Pats 

and 

Oils 

(Pat 

con- 

tent) 

Butti 


TotaP 

Wheat- 

flour» 

lliee 

Other 

Total* 

Beef 

and 

Veal 

Pig- 

meat 

Mutton 

and 

Lamb 

Peru : 












\ 

1935-39 

98-2 

27-3 

11-3 

69-6 

24-0 

8-8 

6-2 

6-8 

39 

M 

4 

\ 0-3 

1947 . 

102-6 

29-2 

16-0 

58-4 

22-6 

8-2 

6-1 

G -3 

40 

1-0 

4 

\0-4 

1952 . 

1 O 3-0 




20-0 




40 


6 

\- 

Philippines ; 













1934-38 

127-7 

6-3 

96-6 

25-8 

16-6 

2-4 

8-3 

0-1 

7 

0-1 

3 

0-1 

1952-53 

131-0 




12-0 




10 


3 


Poland : 













1925-29 






6-5 

9-7 

0-3 

1811 



, . 

1930-34 






6-9 

9-9 

0-3 

2271 




1934-38 

134-2 

31-4 

1-2 

101-6 

26-0 

7-7 

15-6 

0-3 

136 

2-0 

7 

3-5 

1947/4 a -48/49 

137-4 

39-1 


98-3 

17-8 

3-9 

31-4 

0-4 


1-9 

6 

2-1 


126-0 

28-0 


98-0 

26-6 

8-1 

8-3 

0-1 

67 

}-Ji 

2 

H 


139-0 

29-0 


110-0 

35-3 

12-6 

14-8 

0-3 

94 

1-3 

3 

2-1 

1929 

148-0 

48-0 


100-0 

44-0 

16-0 

18-0 

0-8 

116 

1-7 

5 


137-0 

47-0 


90-0 

57-6 

27-0 

21-9 

1-0 

143 

1-9 

6 

4 -t 

Portugal ; 













1933/34-37/38 

127-4 

59-9 

8-1 

59-4 

20-6 

3-8 

10-4 

2-7 

25 

1-2 

12-7 

()-( 

1948/49-49/50 

123-8 

61-8 

7-4 

54-6 

18-6 

4-1 

8-6 

2-5 

24 

1-3 

12-3 

0-5 

Southern 

Rhodesia : 













1950-62 

174-0 


i 

" 


30-0 




36 


2 


Sweden : 



1 










1925-29 


.. 

.. 1 


43-6 







8-5 

1930-34 





46-9 







10 -i 

1934-38 

95-4 

57-9 

1-9 

35-6 

49-0 

2 M 

21-7 

0-8 

302 

5-0 

18 

11 -C 

1947/48-48/49 

84-0 

50-8 

0-1 

33-1 

42-8 

16-8 

20-6 

0-5 


7-4 

18 

m 

1950/61-62/53 

88-0 




60-0 




308 


20 


Workers’ and 
lower salaried 
employees’ 
households 1933 \ 

84-0 




31-9 

7-8 

10-5 

0-2 

249 

4-6 

14 

G-4 

78-0 




40-0 

9-7 

12-6 

0-4" 

317 

5-3 

16 

11-4 

72-0 




61-8 

11-3 

14-0 

0-8 

359 

5-6 

18 

15 -t 

Switzerland : 













1911 . 





52-0 




356 

lJ-1 


5 -J 

1925-29 






24-01 

16-61 

0-61 

427 

9-9 



1930-34 


% 




24-0 

19-4 

0-6 

402 

8-4 


0 -f 

1934-38 

110-0 

98-6 

4-0 

7-4 

66-2 

22-0 

21-4 

0-5 

328 

6-9 

16 

e-i 

1947/48-48/49 

114-4 

88-8 

3-8 

21-8 

39-0 

17-3 

12-9 

0-4 


8-7 

16 

6-; 

1960/51-52/63 

113-0 




47-0 




323 


15 


Turkey ; 













1934-38 

190-9 

127-3 

2-7 

60-9 

17-5 

6-7 


6-9 

25 

0-7 

6 

i-f 

1960/51-62/63 

193-0 




16-0 




31 


7 



432 



AT VARIOUS INCOME LEVELS 
per Head ® 


Fish^ 

Eggs* 

Pota- 

toes' 

Vege- 

tables 

(ex- 

cluding 

Pota- 

toes) 

Sugar® 

Pulses 

and 

Nuts 

Fruit 

Tea 

Coffee 

Cocoa 

Beer 

Wine 

Beal 
Income. 
T.U. per 
head 
per 

annum 

Source 

Citrus 

Other 

0*9 

3-2 

108*9 

13*6 

12*3 

15*6 

4i 

•4 







2 

1-3 

3*3 

122*0 

14*0 

19*8 

6*9 

4*1 

38*6 






109 

2 

4-0 

3*0 

169*0 


22*0 

9*0 








160 

3 

484 

2*8 

25*9 

14*8 

8*6 

17*2 

0*8 

60*6 



0*2 




2 


3*0 

51*0 


12*0 

12*0 









3 


5*4 



11*6 


0*6 







141 

7 


G*3 



9*9 


0*5 








7 

2-0 

3*7 

285*0 

37*7 

9*0 

9*3 

31*4 






160 

2 

3-5 

4-3 

257*0 


14*4 


.* 

- 







2 

5*4 

1*3 

149*0 

25*3 

12*1 


2*9 

0*14 


0*03 



73 

9 

4-2 

1*9 

182*0 

40*5 

16*4 


4-6 

0*13 


0*06 



125 

9 

3-0 

3*3 

101*0 

48*8 

19*5 


6*6 

0*14 


0*01 



182 

9 

3-5 

6*1 

185*0 

60*0 

23*4 


» 

♦4 

0*20 


0*07 



247 

9 

34-1 

2*7 

74*7 

59*3 

8*7 

15*5 

1 

64-7 






125 

27 

32*8 

2*3 

102*2 

66*0 

10*9 

13*8 

4 

5*8 

! 





137 

27 

2-0 

1*0 

10*0 


12*0 

12*0 




*• 

*• 




3 





34*9 









327 

7, 28 





40*9 









341 

7, 28 

20-() 

8*3 

122*2 

21*1 

42*7 

3*6 

6*3 

30*5 




21*9 

1*0 

415 

2 

22*6 

11*0 

131*8 

22*6 

39*3 

2*9 

7*9 

30*0 




23*41 

1*31 

580 

2 

20-0 

10*0 

116*0 


42*0 

3*0 








641 

3 

IM 

7*7 

86*0 

6*4 

28*4 


U 

*0 

0*06 


0*3 



159 

9 

14-7 

11*2 

92*0 

10*8 

33*2 


27*0 

0*06 


0*4 

.. 


262 

9 

16'8 

13*0 

96*0 

16*8 

36*8 


35 

•0 

0*08 


0*3 



399 

9 


5*7 

127*0 


23*7 


3*4 



2*8 



66*0 

290 

7 


7*6 



37*9 


5*2 

67*0 






399 

7 


8*9 



42*2 


8*4 

56*0 






421 

7 

1*0 

8*8 

90*5 

61*9 

38*1 

2*6 

85*7 




64*0 

34*3 

426 

2 

1-8 

7*4 

103*9 

75*2 

36*7 

6*6 

119*8 




40*0^ 

' 34*82 

6)4 

2 

2-(l 

9*0 

83*0 


38*0 

9*0 








645 

3 

4-0 

3*1 

3*3 

62*6 

4*6 

10*2 

1*0 

97*4 





0*5 

.. 

2 

2-0 

1*0 

24*0 


7*0 

11*0 










3 
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TABLE I (contd,) 


CONSUMPTION OF. FOODSTUFFS 
Kilos per Year 




Cereals 




Meat 


Milk- 

Cheese 

Fats 

and 

Oils 

(Fat 

con- 

tent) 

Butter 




Total* 

Wheat- 

flour* 

Klee 

Other 

Total* 

Beef 

and 

Veal 

Plg- 

moat 

Mutton 

and 

Lamb 

Union of South 
Africa : 













1935-39 

165*7 

29*6 

6*6 

119*6 

37*8 

22*1 

3*5 

11*2 

76 

0*4 

3 

\l-4 

1947-48 

153*0 

35*4 

1*5 

116*1 

43*2 

30*4 

3*5 

8*6 

83 

0*7 

4 

\2*0 

1960-62 

161*0 




40*0 




79 


5 

\. 

United 

Kingdom : 












6*4 

1880 . 


127*0 



38*0 


. , 


154 

3*6 


1909-13 

. . 

96*0 



61*0 




147 

3*0 

15 

7*0 

1926-29 


90*01 


. , 


29*6 

16*7 

11*6 

154 

4*0 


7*4 

1930-34 






27*4 

18*6 

131 

159 



10*0 

1934-38 

04*2 

89*0 

2*0 

3*2 

60*4 

24*8 

17*6 

11*4 

152 

4*0 

21 

11*2 

1947/48-48/49 

111*4 

105*2 

0*5 

5*7 

44*8 

20*8 

7*2 

10*3 


4*1 


4,-9 

1960-62 

100*3 

92*5 

1*2 

6*6 

48*3 

17*1 

12*2 

9*4 

209 

4*3 

21 

6*4 

/ 

69*0 




34*0 

16*0 

14*0 2 

6*0 

74 

2*7 

13 

4*4 


72*0 




47*0 

21*0 

17*0 2 

8*0 

108 

3*7 

17 

9*6 

1936 . . 1 

72*0 




66*0 

25*0 

19*0® 

11*0 

128 

4*6 

18 

11*1 

71*0 




61*0 

28*0 

19*0 2 

14*0 

147 

6*3 

19 

12-5 


69*0 




66*0 

29*0 

20*02 

17*0 

177 

6*3 

19 

14*0 

\ 

63*0 

. , 



73*0 

28*0 

25*0 2 

20*0 

199 

3*8 

20 

16*2 

United States : 












7*8 

1910-14 

128*6 

95*6 

3*1 

29*8 

70*3 

26*0 

27*5 

2*9 

183 

2*1 

16*7 

1915-19 

119*9 

88*1 

3*9 

27*9 

67*1 

24*7 

26*6 

2*1 

185 

2*1 

17*4 

7*1 

1920-24 

106*9 

80*7 

2*6 

23*7 

68*1 

24*0 

28*5 

2*2 

189 

2*2 

17*4 

7*6 

1925-29 

106*2 

81*9 

2*6 

21*8 

66*7 

22*3 

28*2 

2*1 

1 193 

2*5 

19*4 

I 8*0 

1930-34 

97*9 

76*5 

2*4 

20*0 

66*2 

21*3 

28*4 

2*7 

195 

2*6 

19*6 

8*1 

1936-39 

91*4 

72*9 

2*6 

15*9 

61*6® 

23*0 

23*5 

2*7 

203 « 

3*2 

20*2 

7*6 

1945-49 

81*2 

66*7 

2*1 

12*4 

74*8 

26*6 

28*9 

2*3 

244 

4*4 

18*4 

4*8 

1950-62 

74*8 

61*1 

2*4 

11*3 

73*7 1 

24*4 

29*6 

1*5 

240 

6*1 

19*7 

4*4 


97*3 




27*12 



. . 

189 


.. 

.. 


87*6 




36*22 


, , 


171 

, . 



1942 . 

73*8 




40*52 




174 




66*8 




46*32 




191 





64*7 




66*52 


, , 

• 

179 





* 69*1 




62*82 




183 




Uruguay : 










2*4 

12 

0*6 

1935-39 

86*2 

76*9 

4*8 

4*5 

100*6 

61*0 

7*7 

26*4 


1947-48 

96*4 

82*6 

8*5 

5*3 

102*8 

63*6 

6*3 

33*6 


2*6 

10 

0*6 

1962 . 

94*0 




126*0 




170 


16 

•• 

Venezuela ; 

1049-51 

86*0 




19*0 



.. 

112 


6 


Yugoslavia ; 









133 

3*1 


3*0 

1934^38 

228*5 

92*6 

1*6 

134*4 

22*7 

6*0 

7*7 

6*6 

6 

1947/48. 

176*7 

81*9 


93*8 

15*2 

2*7 

8*2 

2*0 


1*3 


2*2 

1960/51-62/63 

183*0 

•• 


" 

20*0 



JJi- 

99 


9 
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NOTES FOR TABLE I 

“ Where given as “ man equivalents ” converted back by the factor 0*85. 

^ In terms of flour and milled rice. 1*4 kilos broad =1 kilo flour. Cakes and 
biscuits assumed to contain 50 per cent flour, 10 per cent fat, 10 per cent sugar. 

® Including offal and poultry. Most pre-war meat figures have been reducecji 
to exclude carcass fats. 

Whole milk used for fresh consumption and for other dairy products excepi^ 
butter. 

® 17*5 eggs — 1 kilogram. 

^ Includes sweet potatoes, cassava, etc. 

^ In terms of refined sugar, excluding syrup and honey. Refined sugar =: 95 per 
cent raw sugar. Jam apportioned 50 per cent sugar, 50 per cent fruit. 

* Wheat flour consumption (Wheat Studies, Stanford University, June 1930 
and March 1935). Extraction rate taken at 75 per cent. Further data : 



Spain 

Portugal 

U.K. 

France 

Belgium 

Netherlands 

Kg. per head per 







year : 

1885-89 

94 

38 

Ill 

156 

104 

69 

1909-14 

115 

31 

116 

164 

148 

. 81 



Switzer- 

land 

Italy 

Ger- 

many 

Norway 

Den- 

mark 

Sweden 

Finland 

Kg. per head per 
year : 

1885-89 

105 

104 

38 

14 

29 

20 

9 

1909-14 

115 ^ 

122 

55 

33 

57 

43 

35 


< Consumption of butter and margarine {Weltwirtschaftliches ArchiVy 1949, 
Heft 2) kg. per head per annum : 



1913 

1928 

1938 

1947 


Butter 

Margarine 

Butter 

Margarine 

Butter 

Margarine 

Butter 

Marjgarine 

Germany 

6-8 

30 

7*1 

7*4 

8*8 

6*1 

3*6 

3*6 

Netherlands. 

7*6 

4-8 

5-8 

8*4 

5-7 

T-1 

50 

7-7 

Great Britain 

7*7 

2*8 

7-7 

4*0 

11*3 

40 

5*0 

70 

Denmark 

8-8 

15*8 

5-4 

220 

8*3 

21*5 

9*0 

5*0 

Belgium 

. . 


7*0 

4*8 

90 

7*6 

7*0 

6*0 

U.S.A. 

8*2 

0-5 

7*9 

1*4 

7*7 

1*5 

7*0 

3*0 


^ Consumption Sf fish (U.N. Formulation and Economic Appraisal of Develop- 
ment Projects) kg. per head per annum : 


Ceylon 

China 

Paki- 

stan 

Indo- 

china 

Indo- 

nesia 

Japan 

Malaya 

Philip- 

pines 

Singa- 

pore 

Thai- 

land 

15*2 

6*1 

i 

2*4 

8*5 

8*4 

76-9 

IM 

19*1 

18*5 

9*9 
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Australia. ^ 1925-30. 

Austria. ^ 1934. a 1927-29. ® 1931-32. 

Canada. ^ Presh milk. * Whit© sugar. ® Godfrey {J.R.S.8., 

1920) estimated 311 for 1911, inoluding milk sucked by calves (possibly 
20 per cent of whole). 

China. ^ Conversion factor for cereals to flour taken at 1*3. The original data 
wore not added or averaged. A sample of villages has been extracted for each 
region. The regional differences are extremely marked. ^ Figures 

“ per consumption unit ” divided by 1-3 to convert to per head basis. Cereal 
consumption also divided by 1-3 to reduce to flour (if the figures contained 
an appreciable quantity of milled rice, this method will understate the true 
consumption). 

Denmark. ^ Includes mutton and lamb. * 1947-48. 

Egypt. ^ Data from Egyptian Ministry of Finance, 1947, kg. per head per year : 



1914-16 

1926-28 

1936-38 

Pop. (mill.) . 

12*49 

14*28 

15*97 

Wheat . 

72*0 

82*8 

69*8 

Barley . 

20*2 

16*5 

12*8 

Maize . 

134*0 

132*8 

97*3 

Rice 

11*5 

; 13*5 

17*5 

Millet . 

24*2 

20*9 

27*2 

Beans . 

22*7 

18*4 

16*6 

Lentils . 

1 1*8 

2*6 

2*9 

Peanuts 

0*7 

1*0 

1*2 


Finland. i 1927-28. * 1932-33. 

Franco. i Rye. * 1927-29. 

Germany. ^ Rye. ® Includes rye. ® Includes goat, 

India and Pakistan, ^ Report on Marketing of Milk in India and Burma, con- 
sumption of milk and milk products. Urban consumption 130 kilos, of which 
92 kilos milk equivalent of butter and other products. Burmese consumption 
19 kilos per head only. Indian milk is largely obtained from buffaloes and 
has a fat content 60 per cent higher than European. The Report on Marketing 
of Milk gives the following data for Lahore, 1939 : 


Family Income (I.U. per year) 

Milk consumption (kg. per family 

120 

266 

516 

1026 

2394 

5130 

per year) .... 


1212 

1584 

1 

1788 

2112 

2640 


* Includes fish. ® Consumption of tea in Calcutta, 1939 (Mahalanobis, 

8ankhya, 1943) : 


Total Expenditure (I.U. 
per head per annum) 

66 

59 

87 

118 

129 

140 

150 

181 

224 

218 

484 

Consumption of tea (kg. 
per head per annum) 

1*2 

1*9 

2*1 

2*3 

2*4 

2*3 

1*9 

2*3 

2*3 

2*2 

2*7 
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* Tho following income elasticities of demand were computed for Bombay in 
1939 (Sanhhya, vol. 4, Pt. IV) : 


Cereals and 
Pulses 

Vegetables 

Pish and 
Meat 

Milk and 
Ghee 

Sugar 

Tea and 
Coffee 

0-17 

0*28 

0*99 

1*93 

1*36 

200 


-I; 

® Excludes 


Pakistan. ^ Includes milk for making butter and ghee. 

butter and ghee. \ 

Indo-China. ^ Poorer peasant families (data from Gourou, 9th Confei’enoe, I nstitute\ 
of Pacific Relations) with an average of 5*2 persons living on less than a\ 
hectare of land consume : 



Bice 

Potatoes 

Fish 

Soya 

Beans 

Vege- 

tables 

Kg. per head per annum 

187 

44 

19 

3 

42 


Italy. 1 1926-30. * 1931-36. » Includes goat. * 1951/52-62/53. 

Japan. ^ All root vegetables. ^ Excluding root vegetables. 

Netherlands. ^ Data from Netherlands family budget study of 1935-36 : 


Real Income (I.U, per head 
per annum) . 

186 

260 

284 

366 

606 

800 

1580 

Sugar consumption (kg. per 
head per annum) . 

18*3 

20*8 

20*7 

23*0 

24*1 

28*6 

31*6 


Now Zealand. i 1926. * 1931-34. a 1932-34. 

Poland. ^ Includes milk equivalent of butter. 

Sweden. i 1947-48. 

Switzerland. i 1926-29. * 1948-49. 

United Kingdom, ^ 1924-28. * Includes sausages and other moat products. 

United States. ^ Chocolate liquid equivalent of cocoa and chocolate. 
® Includes fish. ® Includes fruit. * Includes syrups. ® U.S. 

consumption of meat, sample inquiry in Syracuse, 1942 (Farm Economics^ 
April 1943) : 


Yearly consumption expenditure (I.U. 

per head) 

Average price (cents per lb.) 

Meat consumption (kg. per head per 
annum) 


169 

254 

338 

434 

669 

837 

29 

31 

33 

34 

36 

38 

39 

56 

60 

62 

65 

78 


• Consumption of fresh milk or evaporated equivalent, Ithaca, 1940 (Farm 
Economics^ June 1942) : 


Family Income (I.U. per head per annum) 
Fresh milk (kg. per head per annum) 
Evaporated (kg. per head per annum) 


252 

604 

841 

1233 

126 

189 

219 

250 

49 

40 

27 

12 
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contd.from p. 421] 

The diagrams when plotted show a wide dispersal of 
results, hut on the whole bear out the hypothesis of a 
very gently inflected S-shaped curve. 

The principal deviations above the line in the case of 
sugar are, at the high-income levels, Austraha and Den- 
mark ; and at the low-income levels, Cuba and Colombia, 
which are sugar-producing countries. The U.K., where 
sugar is cheap, is generally above the line. The deviations 
below the line are mostly countries where sugar is heavily 
taxed. 
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In the case of meat and fish, exceptionally high con- 
sumption figures are shown by Argentine, Australia, New 
Zealand and Norway, low figures by India and Italy. 

In butter, quite extraordinarily low figures have been 
shown by U.S. in the past decade. The high figures come 


DIAGRAM I 



from Australia, Belgium, Finland and New Zealand, with 
U.K. fairly high. In these countries demand for butter 
rises rapidly at low-income levels, and reaches saturation 
so much the sooner. 

For milk, there are some very high figures in the top 
left-hand comer for consumption in the Scandinavian 
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countries, where milk has always been cheap and abundant. 
Cheese appears to be a saturated demand, in relation to 
income. Demand for eggs on the other hand shows a 
very marked response to income change. In the case of 
fruit, there are a few low-income tropical countries where 
fruit is cheap and abundant. But apart from them, the 

DIAGRAM II 



demand curve rises with income at a rate which still 
appears to be accelerating. 

We can make somewhat more precise studies^ of con- 
sumption of farm products (including non-edible products 
such as wool and hides) in the aggregate from national 
aggregates of agricultural and fishery product expressed in 

^ The writer is grateful to the Council of the Royal Statistical Society for 
their consent to the reprinting of some parts of his paper contributed to the 
Journal of the Royal Statistical Society, Part III, 1954. 
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I.U. terms, already computed in Chapter V, to which we 
add the I.U. values of imports and deduct the I.U. values 
of exports of the same products. 



A further refinement (not attempted at this stage) 
would be to make an allowance for the small quantities of 
farm products incorporated in imports and exports of 
made-up textile goods, and one or two other finished 
manufactures. 



vm 


CONSUMPTION 


443 


DIAGRAM IV 



DIAGRAM V 
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The obvious procedure is to reduce these consumption 
figures to a per-head basis, and then express them as a 
function of real national income per head. These latter 
figures, from Chapter III, refer to national income per 
head of the total population, and not merely of the 
working population ; to available rather than froduceA 
income in countries where those figures differ appreciably ; 
and include the imputed income of farm pop^ations in 
respect of the home-grown foods which they consume, 
valued at retail. 


DIAGRAM VI 



To analyse the possible effect of prices on consumption, 
the price of a “ standard ration ” of foodstuffs in each 
country was stated in terms of the number of I.U. of 
“ goods in general ” which had to be foregone to buy 
such a ration. (The base of this series is arbitrary.) 

It was decided to pool the results^ for 1934-38 and 
1950-51. They were carefully examined by Mr. A. G. 
Antill, Demonstrator in Statistics rt the Agricultural Eco- 

^ The calculations omitted the very high figures for Norway (which consumes, 
at a low local price, a great deal of fish to which a high world price is imputed) ; the 
exceptional figures for Greece and Japan ; and the low and uncertain figures for 
Brazil, Colombia and Cuba. 
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nomics Research Institute, who found that the best fit was 
a hyperbola of somewhat unusual form, as indicated on 
Diagram VIII. We had long been familiar with Adam 
Smith’s generalisation that “ the desire for food is limited in 
every man by the narrow capacity of the human stomach ” ; 
but it is interesting to have this re-stated as a definite 
asymptote. In a country with indefinitely high income, 


DIAGRAM VII 



according to this relationship, consumption of farm pro- 
ducts would not go beyond 114 I.U. per head per year. 
(This of course measures the products at farm, not retail 
value.) A hyperbola of this nature involves not a constant, 
but a rapidly declining income elasticity of demand. 

The h 3 rperbola is still not very clearly defined and there 
are obviously some significant deviations. The first 
hypothesis wldch should be tried out is that the deviations 
are related to the price of food. The data for this analysis 
are given in Table II. 
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However, before we proceed to analyse our results, we 
may begin by excluding the U.K., Argentine and Australia 
from the 1950-51 analysis, as some rationing still prevailed 
there (indicating that for some foodstuffs the price was 


DIAGRAM VIII 
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behw market equilibrium). It will also be noted that 
food consumption in South Africa is exceptionally low in 
relation to national income, probably a function of South 
Africa’s unusual income distribution. These figures are 
also omitted from the analysis. 
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No explanation is available for tbe very low figures 
for Chile, but their accuracy is somewhat in question and 
they are also omitted from the analysis. 

A double logarithmic diagram (Diagram IX) was pre- 
pared showing the price of food in relation to other prices 
each country, and the relative difference between the actu^ 
consumption and that calculated from the hyperbola 
There is no doubt that the data will be in a downward 


TABLE III— EQUATION FROM DIAGRAM VIII 


Level of 
Income per 

Head per 
Annum (I.U.b) 

Income 
Elasticity 
of Demand 

Marginal 
Propensity to 

Spend on 

Farm Products 

Proportion of 
Income Spent 
on Farm 
Products 

X 

J^] 

\x^lcj 

dx 

A 

ig + A; 



Ah 

Y 



(a; + /c)^ 

X 

220 

•654 

•117 

•179 

320 

•565 

•088 

•155 

420 

•497 

•068 

•136 

520 

•444 

•054 ' 

•122 

620 

•401 

•044 

•110 

820 

•336 

•031 

•092 

1020 

•289 

•023 

•079 


k 

-415 



A 

-114 



direction. Two lines are drawn indicating what must surely 
be near the extreme upper and lower limits of the possible 
value of this slope, at 0-42 and 0-67. We shall probably 
conclude tha^ the price elasticity of demand for farm pro- 
ducts, in respect of price changes at farm level, is probably 
above 0-5 and nearer to 0-6. 

It is desirable to check this demand analysis from a 
different source, namely family budgets. We have 
numerous estimates of income elasticity of demand and 

[contd, on p, 452 
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TABLE IV 

Food Consumption at Various Income Levels 


Country and Year 

Income per Head 
per Annum 

Food 

Consumption 
per Head 
per Annum 
(I.U.) 

National 

Currency 

I.U. 

Germany, 1927-28 . 

576 (Em.) 

144 

32*8 


720 

180 

38-8 


880 

219 

41-6 


1080 

269 

46-8 


1320 

329 

52-5 

Belgium, 1928-29 . 

3280 (Fr.) 

129 

49-0 


4550 

179 

60-1 


6370 

251 

73-4 


8000 

315 

86-1 

Finland, 1928 

3600 (Fm.) 

102 

39-6 


5000 

142 

49-8 


7000 

198 

56-6 


8800 

249 

604 

Norway, 1927-28 . 

648 (Kr.) 

137 

44-3 


880 

187 

50-7 


1000 

254 

58*6 


1520 

320 

62-3 

Poland, 1929 .... 

432 (Zl.) 

70 

264 


600 

97 

32-0 


840 

136 

36-8 


1056 

171 

41-6 

United Kingdom, 1935 

20-8 (£) 

128 

40-6 


32-5 

200 

52-5 

1 

45-5 

280 

59*0 


65-0 

399 

644 


91-0 

554 

68-5 


166-0 

960 

744 

Sweden, 1933 .... 

504 (Kr.) 

113 

44-0 


860 

194 

64-1 


1280 

287 

64-2 


[Table contd. overleaf 
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TABLE IV (contd.) 

Food Consumption at Various Income Levels 


Country and Year 

Income per Head 
per Annum 

Food / 
Consumption 
per Head 1 
per Annum \ 
(I.U.) \ 

National 

Currency 

I.U. 

China 

Winter wheat millet area . 


16 

10-1 

Spring wheat area 


17 

12-6 

Winter wheat — Kaoliang area 


24 

13-9 

Yangtze rice-wheat area 


40 

22-0 

Szechwan rice area 


46 

2M 

Rice-tea area 


48 

24-2 

South-West rice area . 


61 

25-8 

Double crop rice area 


70 

26-0 

Queensland, Australia, 1939-40 

47(£) 

211 

•47-3 


58 

260 

54-1 


72 

323 

56-7 


91 

408 

60-1 


117 

524 

65-4 


156 

699 

69-0 


200 

896 

70-0 

Czechoslovakia, 1929-30 . 

3,200 (Kc.) 

192 

37-0 


7,200 

432 

45-0 


12,800 

768 

46-8 

India ..... 


40 

11-8 



120 

14-2 



320 

26-9 



1000 

32-7 


Sources of data on which the above is based : India — Aykroyd, Indian Research 
Fund Association, Note on the Results of Diet Surveys, Queensland — “ Family 
Expenditure Enquiry of 1939-40 ”, Queensland Year Booh, 1946. China — J. L. 
Buck, China's Farm Economy and Land Utilizaticm in China, Other Countries — 
“ Family Budgets "^I,L.O, Year Booh, 1935-36. 


corUd, from p. 448] 

general consumption functions obtained from this source. 
But almost always the data are in monetary terms, not in 
physical quantities. Quite apart from the different relative 
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prices which may prevail in different countries, these 
monetary expenditures include the costs of transport and 
distribution, and we cannot assume that such costs are 
relatively constant as between countries, or even between 
different income groups in the same country. In any 
large industrial city there are cheap shopping districts. 


TABLE V— EQUATION FROM DIAGRAM IX 


Level of 

Income per 

Head per 

Annum (I.U.s) 

Income 
Elasticity 
of Demand 

Marginal 
Propensity 
to Spend 
on Food 

Proportion 
of Income 
Spent on 
Food 

X 

\x + kj 

II 

=(--] 
\x + hj 



Ah 

Y 



~(x+k)^ 

X 

20 

•861 

•48 

•561 

120 

•509 

•17 

•331 

220 

•361 

•08 

•235 

320 

•280 

•05 

•182 

420 

•228 

•03 

•149 

520 

•193 

•02 

•126 

620 

•166 

•02 

•109 

820 

•132 

•01 

•086 

1020 

•109 

•008 

•071 


A== 80-9 
*=124-2 


and the families who buy their food there are taking a 
simpler but cheaper distributive service than those who 
buy elsewhere. 

Diagram shows the relationship between food 
consumption and income as disclosed by family budget 
studies in various countries. The data® from which the 


^ The lower general level of this hyperbola, as compared with Diagram VIII, is 
in part explained by the fact that it refers to food only, and does not cover tobacco, 
textile fibres, etc. 

® The details of consumption of individual foods, from the same sources, are 
given in the main tables at the beginning of the chapter. 
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diagram is constructed are set out in Table III. The I.L.O. 
Year Book, 1935-36 gives details of the physical quantity 
of consumption of foodstufis and beverages at various 
income levels. Data for China, Australia and India were 
obtained from other sources as shown in the table. Incom4 
in national currency units and food consumption in 
kilograms were expressed in real terms by converting t« 
International Units (I.U.s). Food consumption per head\ 
is the result of aggregating the individual items of food\ 
consumption after their conversion to I.U.s. It should 
be noted that this method gives to each type of food its 
“ real ” value in the economic sense — i.e. foods of a 
higher quahty have a higher I.U. value. It is for this 
reason that the Latin European countries with their 
somewhat expensive tastes, e.g. France and Belgium, fall 
well above the line. The rigours of the Indian diet may be 
seen from its position well below the line, even lor the 
higher income groups. The Indian diet, in common with 
that of most Asian countries, is greatly deficient in animal 
proteins, which are more expensive than those derived from 
vegetable foods. But consideration of the low food con- 
sumption shown even for high real incomes in India raises 
three points : (i) the force of religion and social custom, in 
discouraging the consumption of meat ; (ii) whether food 
requirements may be, significantly lower at high tempera- 
tures ; (iii) if food requirements are to be estimated, as 
biologists tell us, per kilogram of body-weight, then the low 
average weight of the Indian population is also a factor 
which must be taken into account. 

The relationship deduced from family budgets between 
food consumption per head per annum and real income 
per head per annum may be represented approximately by 
the hyperbola 

a;-l-124 

The points representing the Indian and Belgian data are 
disposed at the same distance from this curve, and some 
possible explanations for this have already been indicated. 
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The asymptote, and the income elasticity of demand, 
as shown by family budgets, are both considerably lower 
than those shown by national aggregates. These latter, 
of course, include textiles and other non-edible farm 
products, but not sufficient to explain the whole difference ; 
there is probably a general tendency to understatement in 
family budget studies. 

An exhaustive study of the relation of food con- 
sumption to real income per head in pre-war and post-war 
Germany is made by Dr. H. J. Metzdorf in “ Die Stabihtat 
der Verbraucherausgaben fiir Nahrungsmittel ” {Wirtr 
schaftsdienst, July 1950). The analysis covers all necessary 
foodstuffs, but excludes liquor, tobacco and luxury foods. 
The household budgets examined were those of workers, 
clerks and higher Civil servants. The calculations were 
made for the four widely different years 1907, 1927-28, 
1937 and 1949, income data being recalculated in terms of 
1927-28 purchasing power, and have now been converted 
to I.U.s for the construction of the diagram. 

The analysis shows that the proportion of real income 
spent on food, at a given real income level, has remained 
remarkably constant through all the vicissitudes of the 
40-year period \mder review ; and, more interesting still, 
that the relationship does not differ between social 
classes. 

No worker in this field can lightly disagree with the 
thorough and careful analysis made by Mr. J. L. Nicholson 
in Journal of the Royal Statistical Society (1949, p. 370). 
Mr. Nicholspn obtains income elasticity of demand far 
higher than those shown by the second hyperbola (Inter- 
national Comparison of Quantities in Farmly Budgets). 
From the first hyperbola (comparisons of national aggre- 
gates) his results are not so far removed. He finds that 
the poorer households still have somewhat higher income 
elasticities of demand than are indicated by this latter curve, 
the wealthier households (with over £5 a week pre-war) 
slightly less. His data referred to 1937 and may be a 
reflection of English eating habits, particularly the tend- 
ency to demand meat wherever possible, as compared with 
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other countries. It may be that these tastes have now 
changed somewhat. 

Those who wish to make further comparisons with 
Mr. Nicholson’s tables should use the coefficient that Id, 
per week of family income per head in 1937 can be equatecj 
to 1-21 1.U. per head per year. 


320 - 

280 > 

240 - 

3 

” 200 • 

160 > 

120 * 

80 • 

40 * 


DIAGRAM XI 

FOOD 
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In respect of changes in real income caused by changing 
size of family, where aggregate income is given, income 
elasticity of demand for food appears to change in about 
the manner to be expected from the hyperbola. 

When we apply the same method of analysis to non- 
food consumption we obtain rather different results. 
Generally speaking, we find that the diagrams do not 
show saturation of demand, within the range of incomes 
which we are able to study. 

Our first and best source of material is from family 
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budget studies. Tbe number of such studies in which 
expenditure on different objects is classified according to 
income per head (or per consumption unit) is, however, 
limited. The form in which results are published also does 
not always allow us to compare expenditure on different 


DIAGRAM XII 



40 60 80 100 140 200 400 600 800 1000 2000 

Rcol Income per head per yeor 


objects with income per head. Sometimes we only know 
total expenditure, and then it is necessary to relate 
expenditure to income by arbitrary assumptions about the 
proportion of income saved (which, however, is not very 
high, except in the case of the highest incomes). 

The field was officially surveyed by the International 
Labour Office in its Year Books, the most recent publication 
with this particular classification being in the Year Book 
of 1951-52. These are supplemented by some other 
information in the surveys of 1918 and 1901 in the U.S., 



I-U^s per head per year 
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Wo surveys in Japan and a little fragmentary information 
about the expenditure of very low incomes. 

Money incomes in various countries are converted to 
real incomes by coefficients representing tbe general 
purchasing power of the currency. These same genera 
coefficients are then applied to the components of expendi^ 
ture. It would be more accurate to use Afferent coefficients 
for clothing, rent, etc., but in view of the orders of pre-\ 
cision to which we are at present working the extra labour 
does not appear to be justified. 


DIAGRAM XIII 



20 40 60 flO 100 140 200 400 600 8001000 2000 

Real Income* bUf* per head per year 


There are clear signs of the expenditure on food and 
fuel ceasing to increase as the saturation demand is 
approached, in comparing the curvature of this diagram 
with that of the diagrams of various articles of food and 
fuel previously examined, it must be remembered, of 
course, that food and fuel consumption at the highest 
income levels includes a decreasing proportion of the 
types of food and fuel the demand for which may become 
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saturated, and an increasing proportion of tlie foods and 
fuel with more expansible demand. It must also be 
remembered that the figures here quoted include the 
transport and distribution of food which in wealthy 
countries may cost as much as its production, and a 
proportion, moreover, which increases in respect of the 
food consumed at the highest income levels, which is often 

DIAGKAM XIV 



40 60 80 100 140 300 400 600 800 1000 2000 

Real Income l.U.'s per hcod per year 


purchased at the most expensive shops, which give the 
most service. 

On the curve for rent there are some signs that satura- 
tion is being approached. At any rate, at the highest 
income levels, the curve appears to be ascending without 
acceleration, which means, of course, on a logarithmic 
scale, that the proportion of income spent on rent is 
decreasing. All the same, the saturation demand for 
housing probably only occurs at a much higher income 
level than any which we have so far studied. 

In the case of clothing the curve shows an accelerated 
upward trend, and the saturation level may be almost 
indefinitely high. In the case of furniture it also appears 
that we are only at the beginning of the growth. The 
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limited number of high income data (over 400 I.U. per 
head per year) available to us fork out widely into three 
distinct branches, warning us that (especially in the case 
of a durable goods purchase silch as this) other factors 
besides real income level may be at work. Of the three! 
prongs of the fork, the points in the middle are the data\ 
from Norway for 1947-48, the lower data for U.S. in 1934-\ 
1936 and the upper data for Canada in 1937-38. Ini 
the U.S. in 1934-36 depression and unemployment were 


DIAGRAM XV 
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Real income. I.U.'k per head per year 


widespread and most families had probably built up a 
good stock of furniture during the preceding boom years. 
The years 1937-38 in Canada, on the other hand, were a 
sudden period of recovery, after a very long depression 
period in which furniture stocks had probably deteriorated 
considerably. 

Fuel, on the other hand, shows a clear saturation demand 
after an income of about 800 I.U. per head per year has 
been reached. The data on the diagram indicating satura- 
tion are from the United States and Canada. There are 

\conid. on p, 463 
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TABLE VI 

Incomes and Consumption in I.U. per Head 


Mordhly Labour Review ^ October 1938 


Japan — 1936-37 : Income . 

113 

160 

172 

197 

216 

234 

281 


Food and drink . 


590 

701 

69-6 

72-4 

75*5 

77*9 

83*5 


Rent . 


14-2 

261 

27- 1 

29-6 

31*1 

33*7 

36*8 


Fuel . 


5-8 

8-9 

8-9 

9-5 

9-6 

9*9 

10*5 


Clothing 

• 

11-8 

11-9 

15*1 

18-3 

21-3 

23*8 

28-9 


Gourou, 9th Conference, Institute of Pacific Relations 




Indo-China (Tonkin) *— 

-1938 

76 

139 

233 

475 





Food . 

, 

71 

117 

195 

, , 





Clothing 

. 

2-6 

41 

. . 

. , 





(Amount of peasant’s 









landholding, in hectares) 

0 

01 

1-5 

5-0 





r/./Sf. Official (2-child families) 









1901 ; Income 

114 

160 

205 

251 

297 

343 

388 

434 

479 

Rent . 

25 

33 

39 

45 

50 

66 

60 

67 

77 

Fuel and light 

10 

13 

15 

15 

16 

17 

18 

19 

22 

Clothing 

14 

19 

25 

30 

36 

42 

48 

64 

68 

Food . 

70 

87 

102 

114 

122 

133 

144 

149 

156 

1918-19 : Income 


167 

199 

238 

271 

313 

331 

362 


Food . 


72 

84 

91 

95 

102 

104 

111 


Clothing 


22 

29 

36 

43 

50 

56 

66 


Rent , 


24 

28 

32 

34 

38 

36 

34 


Fuel and light 


110 

11*9 

12-9 

13-2 

14*2 

13*5 

13*2 


Furniture . 


5-8 

8-8 

109 

14-0 

15*8 

17*0 

17*2 


International Statistical Institute, Tokyo Session, 1930 




Japan — 1926 : Income 

126 

164 

199 

233 

258 

276 

320 

364 

378 

Rent . 

16 

20 

26 

32 

36 

36 

45 

48 

48 

Clothing 

8 

13 

18 

22 

26 

29 

36 

43 

39 

Drink 

3-8 

4-6 

6*7 

6-1 

7*3 

8*5 

8*8 

9*6 

10*5 

Tobacco 

2-3 

2-7 

31 

2-9 

3*0 

3*5 

4*0 

3*6 

4*6 

Food . 

57 

67 

75 

80 

86 

88 

97 

103 

107 

L,0, Year Book, 1936-36 and 1961-52 







Canada— 1937-38 : Income 


179 

298 

418 

638 

658 

800 


Food . 

, 


73 

98 

121 

135 

152 

150 


Rent . 

. 


35 

54 

78 

101 

130 

139 


Furniture . 

. 


95 

22 

36 

47 

56 

76 


Fuel and light 

. 


15*4 

2D6 

28 

34 

38 

37 


Clothing 

• 


18 

32 

44 

60 

66 

70 



• Data in O.U. per head, not I.TJ. per head. 
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TABLE VI {contd) 

Incomes and Consumption in LU. per Head 


LL.O, Year Booh, 1936-36 and 1951-52 


n.S.— 1934-36: Income 160 

229 

338 

480 

560 

680 

800 

925 

1050 

1170 

1290 \ 1600 

Food 

73 

96 

122 

146 

168 

186 

207 

223 

240 

242 

275 ' 

290 

Kent 

28 

38 

56 

72 

90 

105 

120 

137 

146 

156 

164 

192 

Furniture 

5-7 

7-4 

IM 

15-5 

20 

25 

30 

36 

37 

42 

63 

60 

Fuel and light . 

15 

21 

27 

32 

35 

39 

43 

44 

45 

44 

47 

' 44 

Clothing . 

16 

24 

34 

45 

55 

65 

75 

85 

96 

104 

121 

152 

Colombia — 1936 : Income . 

38 

60 

83 

107 

131 

158 

210 





Food . 


26 

38 

67 

74 

87 

102 

134 





Rent, fuel, light . 


10-6 

15-6 

21 

25 

32 

43 

56 





Clothing 

. 

0 

0-6 

1-4 

1-7 

0-8 

1'3 

60 






Finland — 1928 : Income 

83 

103 

133 

192 

221 

265 

325 

385 

443 

650 

Food . 

50 

57 

66 

88 

97 

107 

119 

126 

128 

140 

Rent . 

11 

12 

17 

23 

28 

36 

42 

50 

63' 

63 

Furniture . 

1-4 

2-9 

4*3 

10-7 

12 



. , 

. , 


Fuel and light 

3-7 

4-0 

5*3 

8-0 

84 

10 

li 

12 

14 

16 

Clothing 

9 

11 

16 

23 

26 

31 

36 

43 

52 

66 


Czechoslovakia — 1929 : Income . 

168 

277 

480 



Food .... 


108 

138 

160 



Rent .... 


10 

24 

58 



Fuel and light 


10 

14 

18 



Clothing 


22 

36 

69 



Germany — 1928 : Income . 

150 

191 

238 

288 

380 


Food .... 

71 

87 

97 

114 

138 


Rent .... 

22 

29 

34 

43 

58 


Fuel and light 

7 

8 

10 

11 

12 


Clothing 

20 

26 

33 

37 

47 


Norway — 1947-48 : Income 


154 

207 

292 

410 

650 

Food 


76 

91 

110 

134 

167 

Rent .... 


11 

16 

21 

34 

61 

Furniture . 


4-3 

91 

17 

25 

37 

Fuel and light 


8 

9-5 

11-6 

14 

17 

Clothing . . ^ , 


22 

33 

45 

57 

72 

Poland— 1929: Income 

69 

104 

146 

200 



Food .... 

45 

63 

76 

85 



Rent .... 

2-7 

4'6 

6-3 

6-5 



Furniture . 

1-3 

30 

4-9 

9*6 



Fuel and light 

4'1 

4-9 

64 

7-9 



Clothing 

10 

16 

24 

37 
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TABLE VI {contd.) 

Incomes and Consumption in I.U. per Head 


I.L.O. Tear Book, 1935-36 and 1951-62 


Sweden— 1933: Income 

175 

280 

400 



Food .... 

77 

99 

112 



Hent .... 

24 

42 

62 



Furniture . 

9 

16 

26 



Fuel and light 

8 

12 

15 



Clothing 

26 

37 

47 



Dittmer, Quarterly Journal of Economics, 

1918-19 


China* — 1911^-18: Income. 

24 

28 

31 

38 


Food .... 

19-3 

19*9 

21*5 

26-5 


Clothing 

1-6 

2-5 

2-7 

3-6 


Fuel and light 

1-5 

2-1 

2-2 

21 


Housing 

20 

2-1 

2*2 

2-5 


Royal Commission on Labour 

in India 




Madras — 1928 : Income 

22 

24 

26 

30 

32 

Food .... 

9-6 

11*8 

10*9 

12*2 

11-9 

Cawnporo f — 1928 : Income 


16 

20 

26 

32 

Food .... 


8*2 

9-5 

11-8 

14-6 

Clothing 

. 

1*4 

1-5 

1*8 

2-2 

Fuel and light 

. 

1-2 

1*3 

1-4 

1-6 

Rent .... 

. 

1-5 

1-9 

2-2 

2-2 


• PurchaaiiiR power of the Chinese dollar (then equal to half the U.S. dollar) assumed to be 
1 I.U. Tlic weighted average income here shown is thus 28*5 I.U. per head. An O.U. cal- 
culation for North China would indicate 165 O.U. per head. 

t Average size of family, at given income level, assumed same as Madras. 


contd. from p. 460] 

signs here, too, of a “ lower branch ” of the curve : in this 
we find particularly data from Norway and Finland. In 
spite of their severe winters, fuel is cheap in these countries 
— and houses well insulated. 

For the income ranges in which it seems fairly clear that 
we are not approaching saturation demand, it is per- 
missible to use simpler methods of analysis in which we 
can express income elasticity of demand as a single 
coefficient. This method of analysis (a great improvement 
on all previous work) was that indicated by Sir Arthur 
Bowley and Professor Allen in their book. Family Expendi- 
ture, published in 1936. Their method was intended also 



464 THE CONDITIONS OF ECONOMIC PROGRESS chap. 

to cover food, for wMchi a more refined analysis now seems 
to be necessary, in view of the approach of saturation 
demand, but can be applied to other commodities. 

They showed that, if expenditure on any particular 
commo^ty or group of commodities were plotted against 
income as a whole, the results lay along a straight line 
within the range of incomes studied. The order in whicla 
these curves cut a vertical line representing zero income 
measures what Professors Bowley and Allen describe as\ 
the “order of urgency”. At the point of zero incomes 
certain values remain positive and others have become 
negative. Food, rent and fuel (in that order) represent the 
most urgent needs ; furniture, clothing and miscellaneous 
expenditure represent the less urgent or more postponable 
forms of expenditure. 

The measurement of these urgencies is by no means the 
sole reason for constructing such a diagram. Next we 
proceed to measure the slopes of the various lines, indi- 
cative of the rate at which expenditure on any particular 
object increases with increasing income. This factor is 
called by Professors Allen and Bowley k, and it is clear that 
it is an additive characteristic. That is to say, the value of 
k for food as a whole is equal to the sum of the values of k 
for each different type of foodstuff. 

If any particular family spends a fraction w of its income 
on one object, and the community as a whole spends a frac- 
tion w, then the average income elasticity of demand for 
this commodity is given by 

. k 
w 

Income elasticity is the ratio between the increment of 
consumption of this commodity and an increment of in- 
come, other ffictors remaining constant. It may vary at 
different income levels, but the above formula gives the 
average for the community as a whole. By the use of this 
formula Professors Allen and Bowley are able to make some 
interesting calculations of income elasticities of demand. 

Some of their results are given in the following tables ; 
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TABLE VIl 

Income Elasticities of Demand 



Average 
Income per 
Mead in I. U. 
(assuming 

4 persons 
per family) 

Housing 
(including 
rates and 
taxes on 
houses) 

Clothing 

Furniture, 
Household 
Linen and 
Utensils 

Belgium, 1928-29 (manual workers) . 

212 

0*5 

M 

0*7 

Czeohoslovakia, 1927-29 (manual workers) . 

171 

0-8 

1-5 

1-0 

(o£[icials) 

259 

0-8 

1*2 

0*9 

Denmark, 1922 (all classes) 

440 

1*0 

1-0 

1*3 

Finland, 1920-21 (manual workers) 

Germany, 1927-28 (manual workers) . 

117 

M 

1-4 

1-8 

198 

0*6 

]'4 

1-8 

(salaried employees) 

272 

0-7 

1*2 

1-8 

(officials) 

Great Britain, 1929 (manual workers, 

308 

1-0 

M 

1-4 

Liverpool) 

173 

0*8 

1*4 

, . 

1932 (all classes) . 

641 

0-7 

1-0 

, , 

Netherlands, 1923-24 (all classes) 

376 

1-0 

1-5 


Norway, 1912-13 (all classes) 

193 

0-9 

1-9 

1*25 

1918-19 (all classes) 

243 

10 

1-3 

0-5 

Poland, 1929 (manual workers) . 

139 

0-6 

L6 

22 

Switzerland, 1912 (all classes) 

215 

0-7 

M 

1-6 

1921 (all classes) 

215 

0*9 

1*4 

1*0 

U.S.A., 1918 (all classes) .... 

298 

0-7 

1-4 

1*2 

1928-29 (farmers) .... 

305 

•• 

M 



TABLE VIII 


Income Elasticities of Demand 



Belgium, 

1928-29 

Germany, 

1927-28 

Sweden, 

192S 

Finland, 

1920-21 

Bye bread . 

, , 

-0*6 

} 1-2 

1-0 

Wheat bread 

. . 

M 

Flour .... 



-0*3 

-0*5 

Milk ... . 

0*6 

1*3 

0*95 

M 

Butter .... 

1*8 

2*35 

1*5 

1*0 

Margarine . 

-1-4 

-0*65 

-0*3 

-1-3 

Eggs .... 

1-35 

1*6 

1*5 


Potatoes 

0-2 


0*2 

0-4 

Other vegetables . 

1-2 

1*45 



Fresh fruit . 

2-3 ■ 




Sugar .... 

0-6 

0*5 

0*8 

0-8 

Cofiee ... 

1-0 

1-9 

0*9 

1-2 


2h 
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Some more elaborate calculations were made by Professor 
Wold for Sweden, computing for three different years 
independently in order to test for time trends, or chance 
events of a particular period : 

TABLE IX 

Income Elasticities oe Demand 



3 913 

3923 

1933 

Eent ...... 

076 

M2 

1-28 

Furniture ..... 

1-85 

1*58 

1-41 

Clothing ...... 

1-17 

M3 

0-96 

Health services .... 

H31 

1*38 

1*09 

Entertainment, education, books 

1-70 

1*89 

1-88 

Domestic help ..... 

5-20 

3-00 

1*73 


He found no great difference between the figures for 
manual and for non-manual workers. In the larger 
families, income elasticity of demand was a little higher 
for rent, fuel and furniture, a little lower for health 
services. 

TABLE X 

Income Elasticities op Demand 



Comparing 

Incomes 

$2750-4500 

Comparing 

Incomes 

$4500-7500 

Paid household service 

2*13 

1-36 

Kecreation 

1*07 

093 

Automobile purchase 

1-04 

0-80 

Clothing 

0-98 

070 

Transportation 

094 

070 

Household operation 

0-90 

085 

Shelter . 

077 

077 


The appafent absence, at any range of incomes so far 
studied, of any approach of saturation in the demand for 
clothing is also clearly shQwn in the data for 1929 in 
Americans Capacity to Consume, where the income elasticity 
of demand for clothing remains at 0'85 for all incomes, 
even those above $8000 (i.e. well above 2000 1.U. per head). 
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wMle the other expenditures (food and a composite item 
designated “ home ”) show marked change of elasticity at 
the higher incomes. 

From Family Expenditure in the U.S., 1935-36 income 
elasticities can be calculated as above (Table X). 

The fitting of non-linear equations to income-consump- 
tion relationships was undertaken by Professor (now 
Senator) Douglas and Mr. Gregg Lewis, ^ Signor Alessandro 
Costanzo ® (using German 1927-28 data) and by Mr. J. L. 
Nicholson.® Mr. Nicholson made a painstaking and pioneer- 
ing research into all the original documents of the British 
Family Budget study of 1937-38, and showed how import- 
ant it was to distinguish families of different sizes. If 
families of different sizes are lumped together, elasticities 
calculated from a crude income-per-head classification are 
liable, he found, to serious bias. 

Having separated out the family sizes, he then proceeds 
to fit parabolic relationships. This form of curve, however, 
will probably only serve for shoi-t-range interpolation. It 
shows elasticities rapidly falling with rising income — 
indeed too rapidly. Thus for a family with two children, 
as real income per head rises from 180 to 360 I.U., Mr. 
Nicholson’s figures for income elasticity of demand for 
clothing fall from 2-46 to 0-76, for housing from 0-98 to 0 
(i.e. an apparent saturation demand, which is obviously 
not the case). 

An ingenious alternative method of computing income 
elasticity of demand for domestic service was undertaken 
by Professor Stigler (National Bureau of Economic 
Eesearch, Occasional Paper 24), who analysed demand for 
domestic servants by States in relation to average income 
in the State, and wages paid to domestics. Partial cor- 
relation indicates an income elasticity of demand of 2-0. 

He also finds data indicating that elasticity of supply 
in relation to wages may be about 3. 

Some further light is throwp on expenditure in England 

^ Studies in Consumer Expenditure, University of Cliioago Press, 1947. 

® Income and Wealth Conference, Castel Gandolfo, 1963. 

8 Journal of the Royal Statistical Society, Part IV, 1949. 
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in the higher income ranges by a collection of budgets 
collected by the Bank Officers’ Guild, and by a private 
collection of budgets, covering incomes up to about £3000 
a year,i made by Mr. Nigel Balchin in his witty work. 
Income and Outcome. The former are mostly in the rang 
£250 to £700 and cover much the same field as the 192 Ie 
C lerks’ Budgets quoted by Professors Allen and Bowlej 
(average income £482), though the Bank Officers’ figures 
make possible a more detailed analysis of expenditure. 

The results may be summarised as follows : 

TABLE XI 



k 

W 

V 

Bank Officers* 
Guild 

Income and 
Outcome 

Rent 

•077 

•088 

•092 

^ 0-8-0-9 

Clothing . 

•093 

•061 

•096 

0-6-1 -0 

Motor car . 

•099 

•122 

•024 

4-5 

Domestic service 

•17 

•127 

•038 

3-5~4-5 

Travel 

•10 

. . 

•041 

2-5 

Tobacco . 

•008 


•035 

0-2 

Medical attention 

•025 

, . 

•018 

1-4 

Furniture . 

•040 

, , 

•024 

1-7 

Amusement 


•056 

•025 

2-2 


The following income elasticities were calculated for 
Australia from the Queensland family budgets of 1939-40 : 


Dwelling .... 

. 0-97 

Health and education 

. 0-92 

Clothing .... 

. 0-97 

Household equipment and cars : 


New ..... 

. 1-49 

Repairs .... 

. 1-33 

Recreation .... 

. 1-30 


The demand for housing shows remarkable regional 
variations. A study for 1947 of income groups in the 
U.S.* rising to family incomes of over $10,000 shows the 
contrasting experiences of Washington, Eichmond (Vir- 

^ Pre-1939. ® Monthly Labour Review^ October 1949. 
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ginia) and Mancliester, New Hampshire (a small industrial 
town). In Richmond the proportion of people owning 
their own homes rose rapidly with rising income and 
reached 100 per cent for the highest income groups ; but 
in Washington and Manchester the proportion owning 
their own homes does not rise much above 50 per cent, 
even at the highest income levels. At any given income 
level, families renting houses in Richmond spent some 
30 per cent less on rent than did families in Washington ; 
families in Manchester, except when at the lowest income 
level, spent less than half. 


TABLE XII 
Canadian Expenditure 



English-speaking Families 

French-speaking Families 

Income 
$ per 

Head 

Children 

Booms 

Percentage of 
Families 

Children 

per 

Family 

Booms 

Percentage of 
Families 

Family 

Person 

Owning 

House 

Owning 

Car 

Person 

Owning 

House 

Owning 

Car 

400- 799 

2-4 

1-0 

9 

4 

21 

0-9 

4 

7 

800-1199 

2-25 

M 

25 

18 

2-8 

0-9 

0 

0 

1200-1599 

2-2 

1*15 

30 

35 

2-9 

0-9 

9 

12 

1600-1999 

2-3 

1-26 

43 

42 

4-4 

0-8 

12 

23 

Over 2000 

2-4 

1-3 

42 

59 

4-9 

0-9 

10 

16 


The Canadian 1937-38 study. Family Income and 
Expenditure, shows a considerably higher proportion of 
income spent on “ shelter ” than in most countries (this 
expenditure does not include fuel). Those renting their 
dwellings, except at the highest income levels, spent on 
the average 20 per cent of their income on them. Those 
owning their dwellings spent, including interest actual or 
imputed, 15 per cent of their incomes at the lowest level, 
rising to 22 per cent at the highest. 

The peculiar circumstances of Canada, with two very 
different communities living side by side, give us an 
opportunity of demonstrating how the structure of demand 
can be affected by another factor, namely the decision to 
spend the family resources on bringing up more children, 
rather than upon buying or improving a house, a car or 
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other object of expenditure. The Canadian figures show 
that, in any given income group except the lowest, French- 
speaking families will bring up more children, have less 
house-room per head and be less likely to purchase 
house or a car. I 

There are a few other data on consumption at very 
low income levels which are of some interest, but which! 
cannot be included with the main tables through lack of 
knowledge of the real income of the families concerned, or 
of their average size. 


TABLE XIII 

Percentage Distribution op Expenditure at Low 
Income Levels — Other Data 



Indian Rural 

Man- 

chester 

IJ.K. 

Average 

Kamilyll 

English Manual 
WorkerslI 

m 


Wage Workers ♦ 

Manual 

WorkersJ 

Agricul- 

tural 

Non -agri- 
cultural 


1939 

1946 

183C-41 

3859 

1794 

1794 

Cereals 

Other food . 
Housing 

Clothing 

Fuel and light 

Soap . 

Other expenditure 
“ Ceremonies ” 

1 77-5 

0-8 

n-7 

,.3 

2-8 

70-7 

1-7 

11*9 

7-8 1 
7-8 

58-6 

IM 

§ 

4-8 

2*1 

23-3 

61-7 

13-3 

lO'O 

5-0 

8'3j ! 

/46-1 

\28-3 

4-6 

9-0 

4-4 

7-B 

36-2 

37‘8 

60 

5-0 

5-4 

9-6 

Income per year . 

182 Hs.f 

300 Rs. 

£28-8 

£78 


•• 


♦ Agricultural Situation in India-, November 1950. 

t Of which 9 rupees on the average, was saved. 

X Neild (Mayor of Maneiicster), Journal of the Jioml SUitutical Society, 1841-4,2. 

S Included In “ Other 

fl Chadwick, Journal oj the Royal Slatiatical Society, 1860. 

11 Professor Stiglcr, National Bureau of Ecjonoinic llesearch (U.S.), 30th Annual lleport. 

The general impression is that an expenditure of 
75 per cent of income on food represents practically the 
lowest level 'of subsistence. A figure as high as 71 per 
cent is shown for Brazil ^ in 1936-37, for families with 
incomes of less than 650 I.U. per year. Unless they were 
very large families this proportion is unexpectedly high. 

Leroy-Beaulieu confirms the high figures shown for 

^ R. M. Woodbury, Food Conaurnpiion and Dietary Services in the Americas, 
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agricultural labourers in eighteenth-century England by 
quoting an estimate (by Villeneuve-Bargemont) that a- 
French manual working family with an income of 600 francs 
(about 200 I.U.) in 1839 would spend half of their income 
on bread. By 1878, when the price of bread had fallen 
15-20 per cent (and other prices had also fallen), a family 
with the same income would be spending 25 per cent of 
their income on bread. 

We now leave the determination of income elasti- 
cities of demand from budget studies and consider 
their determination from time scries. In almost every case 
this involves our considering income elasticity and price 
elasticity as two unknown variables which have to be 
determined simultaneously ; and sometimes it may be 
necessary to eliminate the effect of other disturbing 
variables also. 

In a magnum opus setting the whole study of consump- 
tion on a new footing {Journal of the Royal Statistical 
Society, 1945), Professor Richard Stone has made use of a 
profound multivariate analysis to make simultaneous deter- 
minations of price elasticity and of income elasticity. The 
income elasticity measured is that of the community as a 
whole, i.e. shows the effect on the consumption of the 
commodity in question of changes in the aggregate 
real national income, rather than measuring differences 
in consumption between income groups (see table, page 
472). 

Mr. Cochrane {Journal of Farm Economics, May 1947), 
comparing food and non-food prices, found a price elasticity 
of demand for food of -0-41 in U.S.A. over the period 
1922-39. 

A novel method was applied by W. E, Black (Cornell 
University Agricultural Experiment Station, Bulletin No. 
800, 1943). From a large number of families, classified in 
four income groups, he ascertained the quantity of apples 
consumed per head annually in years of different retail 
prices. Comparison of the income groups shows only a 
small income elasticity : within each income group a price 
elasticity of about - 0-6 appears to prevail. 
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The U.S. Department of Agriculture {The Agricultural 
Situation, April 1940) estimated the price elasticity of 
demand for potatoes, after eliminating the efiect of changes 
in national income, at -0-27 or -0-34, when aggregate 
output was below and above 260 million bushels respect!^ 
ively. That demand becomes slightly more elastic at 
lower prices is unexpected. 


TABLE XIV 

Pkofessor Stone’s Elasticities 


Commodity 

Price 

Elasticity 

Income 

Elasticity 

Great Britain: 

Beer . 

-0-73 

0-14 

Spirits 

-0-72 

0-54 

Tobacco 

-0-51 

0-07 

Drink and tobacco 
as a whole 

-0-92 

0-17 

Soap 

-0-38 

0-32 

U.S,A.: 

Food 

Tobacco . 

-0-54 

-0-24 

0-59 

0-32 

Durable house- 
hold equipment 

-2-12 

2-07 

Automobiles 

-2-70 

4-16 


other Variables Elimmated 


General price-level, gravity 
of beer 

General price - level, time 
trend ' 

Time trend, extent of coupon 
trading 

General price - level, time 
trend 

General price - level, time 
trend 

General price-level 

General price - level, time 
trend 

General price - level, time 
trend 

Time trend 


Mr. K. S- Lomax, analysing time series of British 
demand for potatoes,^ uses the interesting device of 
treating relative price as the determinate, consumption 
and relative income as the determinants. He finds that 
price varies inversely with consumption raised to the 
power of if and with the square root of relative income. 
At a given income level this indicates a price elasticity as 

1 The Mamhester School^ May 1960. 
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liigh as 0’7 ; so far as income elasticity is concerned 
potatoes are an “ inferior good ”, demand for whicli 
declines as real income rises. 


DIAGRAM XVI 



Mr. Borch ^ considered the possibility of a non-linear 
fitting for income elasticity. He secured a good fit on the 
assumption that income elasticity might vary with income 
y, following a relationship p -I- 9/log y, where p and q are 
constants. Using Professor Stone’s data he found that 
income elasticity of demand for beer became negative at an 
income of about £1000 and for spirits at a higher level ; 
but that the income elasticity of demand for tobacco went 
on increasing, even at indefinitely high incomes. This is 
proving a bit too much. 

Perhaps the most interesting statement dates back to 
the seventeenth century in the form of “ Gregory King’s 
Law ” (as quoted by Yule, Journal of the Royal Statistical 

1 Econometrica, April 1963. 
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Society, 1915, p. 296), to the effect “ That a Defect in 
the Harvest may raise the Price of Corn in the following 
proportions : 


Defect 

JL. 

10 

10 

3 

10 

_ 4 , 

10 

10 


Raises the price 
Do. 

Do. 

Do. 

Do. 


Above the Common Rate 

- 3 _ 

10 
3 - 
10 
10 
10 

10 
45 >> 

10 


\ 


This indicates an elasticity of demand of about -0*7 
in times of great shortage, -0-36 in times of normal 
harvests. 

The excellence of Gregory King’s work in other fields 
entitles us to presume that this interesting result is based 
on a careful examination and summarising of a considerable 
quantity of information which is now no longer available. 
The elasticity in times of normal harvests appears to be 
about the same as it is now. 

Professor Tinbergen {Ekonomisk Tidshrift, September 
1947) found the price elasticity of demand for tramway 
service to be - 0-25 in Stockholm and Marseilles but - 0-75 
in Dutch and Danish towns (perhaps because of greater 
competition from bicycles). Mr. Lomax [The Manchester 
School, January 1948) found the income elasticities of 
demand for cotton and rayon yarn in Britain to be 0-9 and 
1-7 respectively, the price elasticities -0-2 and - 1-0. 

Milk, which has a fairly high income elasticity, 
apparently has a price elasticity of only -0*1 (Cassels, 
Journal of Political Economy, August 1936). For manu- 
factured dairy products he found a composite elasticity of 
demand of - 1-0. 

Milk, however, is a commodity for which price elasticity 
of demand h&s been found to fall, first rapidly and then at 
a decelerating rate with rising real income.^ For the 
poorest consumers studied, with an average income per head 
of only 93 I.U. per year, the price elasticity of demand was 
as high as 1-2. At a real income of 200 I.U. per head 


^ Krisch, Staatsoekonomish Tidshrift, 1938. 
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price elasticity was a little over 0-5, falling gradually to 
0'23 at an income of 420 I.U. per head, the wealthiest 
famiUes studied. This is not altogether incompatible with 
the very low figure for the U.S. A similar variability in 
price elasticity of demand was shown by Professor Wold ^ 
for eggs. Ixi this case price elasticity of demand is found 
to be high, not so much when income is low as when the 
price of eggs is high, and vice versa. 

TABLE XV 



Price as 
PercentaRo of 
Annual Av(?rage 

Price 

Elasticity of 
Demand 

February- April 

88 

M6 

May-July 

75 

0-78 

August- October 

104 

1‘07 

November- January . 

123 

1-50 

Annual average . 

100 

1-07 


Income elasticity of demand, at a given price-level, he 
places as high as 0 - 7 . For milk he found a price elasticity 
of demand between 0-2 and 0-3 — compatible with the 
Norwegian figures. 

Dr. Verdoorn in his book Marktanalyse set out to 
analyse the demand for sugar by comparing consumption 
in different countries, in which the price of sugar was 
fixed at very different levels, for the period 1934 - 38 . 
Noticing certain systematic discrepancies in the residuals 
he introduced a third determinant besides income and 
price, namely temperatures. (Countries with a colder 
climate, all other things being equal, have the greater 
demand for sugar.) The data thus qualified show a good 
fit, with the price elasticity higher than is generally 
supposed at 0 - 41 , and an income elasticity of 0 - 26 . 

A figure of 0-4 for price elasticity is also obtained in 
India ® correlating national consumption with changes in 

^ Statens Offentliga Utredningar 1940, 16 — Jordbruksdepartmentot. 

^ Nayer and Pillai, 8ankhya, December 1942. 
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the wholesale price (presumably this was chosen as more 
representative of the price prevailing in rural areas). 

A refined study of the demand for coffee in the U.S.^ 
shows that demand contains a positive time trend, and 
also a marked negative terra (disposable real income/ 
relative price of coffee). The general price elasticity of 
demand is somewhere about 0*25, falling as real income 
rises, but rising markedly if price rises — as with egg^ 
and milk. 

The price elasticity of demand for oranges from Israel ® 
in Britain and the continent of Europe for a long time 
looked as though it were only in the neighbourhood of 0-2. 
But since 1951, in Britain but not in the rest of Europe, 
it appears that the nature of demand has suddenly changed. 
The level of demand at any given price is now lower, but 
the price elasticity is much higher, probably in exqess of 2. 
(Possibly this reflects increasing competition from American 
oranges.) 

It should be mentioned that Professor Pigou’s ex- 
tremely ingenious method of using family budget data 
to determine the relative price elasticities of demand for 
different commodities, devised so long ago as 1912 
(Appendix to Economics of Welfare), has as yet received 
hardly any application. It may have very considerable 
possibilities. 

Professor Pigou also gave a simple method of deducing 
price elasticities from time series.® This also has been 
little used. An application to British data for consumption 
of petrol between 1929-36, to which it appears well suited, 
gives a coefficient of 1-2. This probably, however, is a 
commodity for which the income elasticity of demand is 
falling, as real incomes and the number of cars increases. 
A calculation based on Australian time series over the 
period 1927-39, taking into account changes in the price 
of petrol, in incomes and in the number of vehicles, indi- 
cates a price elasticity of only 0-6 and an income elasticity 

1 F.A.O. Monthly Bulletin, October 1964. 

2 Levie, Journal of Farm Economics^ November 1954. 

^ Economic Journal^ June 1930. 
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of O'l. By now the price elasticity will probably be lower 
still. 

Dr. Verdoorn^ gives a number of computed price 
elasticities for the Netherlands. 


TABLE XVI 

The Price Elasticity for Some Selected Goods 
IN Use in Holland 


Commodity 

Price Elasticity 

Sugar .... 

-0*3 

Milk .... 

-0-3 to -0-4 

Cheese .... 

-0-3 to -0*7 

Tomatoes 

-0*9 

Eggs .... 

-1*7 

Cherries .... 

-2*0 

Spirits .... 

-1-4 

Passenger transport : 


By train 

-0-4 

By tram 

-0-7 to -0-8 

Cinema attendance . 

-1-0 to -1-3 

Electricity 

- 1-4 to - 1-7 

Bicycles .... 

-1-8 

Deliveries of metal industry 


investment goods . 

-0-7 


He also submits some interesting estimates of elasticity 
of substitution, or the price elasticity of demand which an 
exporter must expect when he is in competition with other 
countries. The figures relate to Dutch exports of various 
types facing a number of competitors. The results vary 
widely, but the median is in the neighbourhood of 2. 

F. B. Horner {Economic Record, June 1949) shows how 
to determine elasticity of demand for a product at whole- 
sale, or for a contained raw material, given the retail 
elasticity, and costs of retailing or transformation, which 
are assumed to be more or less constant. By time-series 
analysis he has searched for a “ pyramiding factor ” 
whereby, owing to fixed mark-ups or other reasons, a 


1 Orondslagen en Techniek van de Marktamlyse, 1950. 
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given change in the price of the basic material leads to a 
greater change in the price of the fi n ished product (he 
only finds this for one commodity). In the case of wool 
he also explores the possibility that price changes may 
lead to some change in demand for raw material per uijit 
of finished product, but no significant result is obtained.' 


TABLE XVII ^ 

Goods 

Market 

Competing 

Countries 

Period 

ElasVeity of 
Sulistitution 

Butter 

England 

Denmark, Holland, 
Australia 

1922-1937 

2-0 



+ New Zealand 



Cheese 

England 

Holland, 

Canada+New Zealand 

1927-1937 

1-2 

Cheese 

Belgium- 

Holland 

1927-1937 

2*3 


Luxembourg 

France 



Bacon 

England 

Holland, 

1926-193t) 

2-7 


other countries 

1933-1937 


Chief agricultural pro- 





ducts , 

Belgium 

Holland, 
other countries 

1921-1937 

L2 

Flowering bulbs 

England 

All imports 

1924r-1936 

1-5 

Hyacinths 

Bulbs excluding 

United States 

» fi 

1923-1936 

1-0 

hyacinths 

„ „ 

if i* 

1923-1936 

0-5 

Textiles . 

Dutch Indies 

Holland t.o.v., 

1927-1930 

2-9 



other countries 

1931-1933 

10-4 




1934-1937 

71 

Printed textiles 

jj >» 

»» >> 

1927-1933 

1*7 




1934-1937 

6-5 

Boots, shoes 

?» » 

•*> »> 

1928-1938 

2-8 

Bicycles . 


>» 

1928-1938 

1-7 

Coal 

Bclgium- 

„ „ 

1920- 8ept. 1931 

2'8 


Luxembourg 


Oct. 1931-1937 

1-7 

Coke 


>» »> 

1926-Sopt. 1931 

3-6 




Oct. 1931-1937 

M 


This phenomenon of diminished price elasticity of 
demand for primary products in a period of very low prices 
is of considerable importance. It may indeed make it 
impossible to bring about, by normal processes of com- 
petition, recovery from a deep depression. 

A study of the demand for housing in U.S.A. by 
Professor Bowen ^ by means of time series yielded obviously 

1 Economic Journal^ June 1940. 
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unsatisfactory results. But the much more reliable 
method of comparing the average amount of housing space 
occupied at any one time by the inhabitants of diff erent 
cities, where both rent and incomes differ, indicates an 
income elasticity of 0-6 and a price elasticity of 0-45. A 
similar method in the Netherlands indicates a price 
elasticity as high as 1-3. In Melbourne Professor Prest 

TABLE XVIII 



Wool Garments and Wool 

Wheat (Human 
Consumption) 
U.S.A. 

_ . .. 1 

Butter 

U.S.A. 

Meat 

U.S.A. 

U.K. 

U.S.A. 

Retail price 











elasticity . 

-10 

-1-0 

-01 

- 

0-4 

-0^4 

Income elasticity . 

M 

I M 

0-05 


0-6 

0-4 

Pyramiding factor 

1-0 

1 10 

1-2 


1-0 

10 

Transformation 











costs 

202d. 

$4-74 

*$3-78 

$0-0.5 

$0-62 1 


per lb. 

per lb. 

per bus. 

per lb. 

per lb. 


Ponce 

Elas- 

Cents 

Elas- 

Cents 

Elas- 

Cents 

Elas- 

Index 

Elas- 


per lb. 

ticity 

per lb. 

ticity 

per 

bus. 

ticity 

per lb. 

ticity 

(1926 

*100) 

ticity 

Wholesale price 

13'5 1 

-•26 

60 

-•21 

60 

-•015 

20 

-•32 

65 

-•20 

elasticity at vari- 

18'0 

-•33 

66 

-•27 

78 

-•02 

28 

-•34 

83 

-•23 

ous price -levels 

22-0 

-•43 

90 

-•49 

100 

-025 

40 

-•36 

100 

-•25 

(wholesale) 

45-0 

-•93 

120 

-•90 






. . 


{Economic Record, June 1945) obtained income elasticity 
of demand for housing of about 0-65. The indications are 
that it is higher for the large families and lower for the 
small families. 

Demand for certain basic materials, and their price 
elasticities, requires considerably more study than they have 
yet received. A long-period review of British consumption 
since 1850 was made by Mr. Christopher Saunders.^ 
Consumption of textile fibres (including a considerable use 
for the manufacture of export goods) reached a maximum 
in 1907-13 and is now very much lower ; on the other 
hand, the consumption of rubber has a strong upward 
trend. 

1 Journal oj the Royal Statistical Society t Part III, 1962. 
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The fall in British demand for textile fibres has been 
accentuated by the dechne of exports. But the rate of 
growth of demand of the world as a whole for textile fibres 
as for minerals is very much slower than the rate of growth 
of real product. 


TABLE XIX 

Long-Pehiod Rates of Growth op World Demand 
FOR Fibres (per Cent per Year) 



Cotton 

Wool 

Silk 

Flax 

Jute 

1911-13 to 1927-29 

1-2 

1-5 

5-1 

0-1 

0-7 

1927-29 to 1937-39 

2-1 

0-7 

-0-5 

3-4 

-1-9 

1937-39 to 1952-53 

1*2 

0-8 

* 

-0-7 

0-0 


♦ Very heavily downwards. 


The consumption of soft wood timber in U.K.'reached 
a first maximum in the period 1897-1906, and then another 
in the period 1933-36. This represents partly changes in 
the rate at which houses are built, and partly, for any 
given amount of house-building, a measure of the economy 
or diseconomy in the use of timber. This latter change 
can be approximately measured by computing soft wood 
timber consumption in standards per annum per person 
at work in the building and construction industries, with 
the results as shown in Table XX. 

The remarkable economies which are being effected 
now that timber prices are relatively high, and under a 
certain measure of Government pressure, can be clearly 
seen. 

A little more may be said about the demand for timber 
— not an attempt to make a complete market analysis, 
but to establish some of the orders of magnitude. 

The worRi consumed, ^ in 1947, 1453 m. cubic metres 
(about 1000 m. tons) of “ round wood This measures 
the total volume of the log as cut ; that which is converted 
into saw timber loses a proportion of its volume which 

^ Leloup, United Nations Scientific Conference on the Conservation and 
Utilisation of Resources, 18th August 1949, 
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varies with the size of the log, the wastage being least 
with the largest logs. When wood is used for fuel or 
pulping the whole of the “ round wood ” can be used. 

Of the total world utilisation, as much as 825 m. 
cubic metres were for fuel, 360 m. were sawn, 119 m. 
used for pulp and the balance for “ industrial wood ” 
(posts, pit props, etc.). Generally speaking, it is the smaller 


TABLE XX 

U.K. Timber Consumption 


1851»56 

0*76 

1883-90 

1-49 

1919-23 

2*01 

1857-63 

0-87 

1891-96 

1*65 

1924-28 . j 

2-08 

1864-70 

M9 

1897-1906 . 

1*81 

1933-36 

2-15 

1871-77 

1*43 

1907-13 

2*11 

1948-50 

0-85 


trees which cannot be sawn without considerable wastage 
which are used for pulp wood, but even so the proportion 
of the world timber cut devoted to these uses is remarkably 
high. Some, though not all, of the trees so cut could be 
allowed to grow larger and be preserved for saw timber if 
wished. 

While wood pulp is produced for export or for sale at a 
distance, fuel wood, being costly to transport, is generally 
only produced for consumption in the immediate neigh- 
bourhood. High consumption of fuel wood is therefore 
only found in countries where forests are relatively 
abundant. It is 0-41 cubic metre per head per year in 
North America, 0-72 in Russia, 0-92 in Latin America and 
0-78 in Oceania.^ This form of consumption will obviously 
check itself as soon as timber becomes scarce. But the 
consumption of saw timber is highly flexible too. When 
it is cheap it is used abundantly for house-building and 
other purposes, which could be served by other materials 
if timber were expensive. Thus, in the U.S. consumption 
of sawn timber for the last twenty years has been about 

1 Data computed from tables submitted by F.A.O. to World Population 
Conference, 1954. 

2l 
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0-6 cubic metre per head per year — much the same as 
it was in 1880, when the country was much poorer and 
means of transport lacking. In the nineteenth century con- 
sumption per head rose rapidly to a maximum in 1904 of 
about 1-45 cubic metres per head. It was just about this 
time that the first President Roosevelt (justifiably) 
expressed himself as seriously alarmed at the prospect -V 
the rate at which timber was being cut was several times 
greater than the rate of natural growth. No attempts! 
were made to restrict consumption, but scientific forest 
conservation and re-planting were encouraged to increase 
the growth rate. Consumption fell fairly rapidly as the 
price rose, but in 1922 the U.S. Department of Agriculture 
still computed that growth was only 170 m. cubic metres 
per annum and depletion 700. By 1940 a further heavy 
fall in consumption and a moderate increase iij growth 
had brought the two figures practically back into balance 
over-all (the growth figures included a high proportion of 
small trees). 

A very similar experience was shown by Canada where 
consumption per head is now 0-70 cubic metre of sawn 
wood, the highest in the world. Sweden, which had a 
consumption per head of 1-1 cubic metres in 1928, has now 
reduced her consumption right down to 0-35. 

The general conclusion to be drawn is that, while it 
might be possible eventually to estimate the income 
elasticity of demand and the saturation demand for timber, 
the demand for this commodity is particularly sensitive 
to price changes, of which more are to be expected in the 
future. 

The rates at which timber supplies can be replenished 
by forest management are foimd to vary enormously. In 
cold or dry, climates growth wiU be about 1 cubic metre 
per hectare per year, but in the temperate zones of Europe 
or North America this figure may be 3-5 cubic metres. 
For tropical forests the figure rises to 15 (these, however, 
will mainly be hard wood which is less economically valuable 
than soft wood.) The record figures of growth are for 
some selected species of pine and eucalyptus (the last are 
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generally for use as fuel wood though some of them are 
good for building). The figure may rise as high as 20 cubic 
metres per hectare per year.^ 

It is apparent, therefore, that the world will have con- 
siderable flexibility in meeting any foreseen increase in 
the demand for timber if care is taken in good time, and 
the right species and the more favoured warm humid areas 
chosen as planting sites. The relative advantage of these 
areas over the colder climates is much more marked in the 
case of forestry than in the case of agriculture ; and so, 
if the Law of Comparative Advantage still holds, we 
should expect a gradual movement of the world’s forestry 
in the direction of the Equator, balanced by a move- 
ment of the world’s agriculture in the direction of the 
Poles. 

Probably for no commodity has there been so much 
misunderstanding about demand as in the case of energy, 
or fuel (we can treat the two concepts as synonymous). 
One well-intentioned statistician after another has prepared 
tables and diagrams correlating real product, by times or 
by countries, with energy consumption, and has proceeded 
triumphantly to demonstrate that an increased use of 
energy and of power machinery is a necessary (some go so 
far as to imply the only necessary) condition of economic 
advancement. 

But when we come to look at the evidence, a very 
different picture emerges. The rate of increase in the 
demand for energy, like the rate of increase in the demand 
for certain basic minerals and textiles, is slowing down, 
relative to the rate of increase in world production. Many 
people, including professional engineers, are deceived by 
the rapidly increasing demand for energy in its electrical 
form, not reahsing that this is replacing other forms of 
energy demand. M. Guyol, of the United Nations Secre- 
tariat, in his paper on fuel requirements at the World 
Population Conference of 1954, pointed out that between 
1860 and 1910 world fuel demands were increasing at the 

1 Still higher figures have been reached when coarse quick -growing types of 
eucalyptus are grown specifically as fuel wood (see below). 
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rate of per cent per annum, but from 1910 to 1950 at 
the rate of only 2 per cent per annum. But he seemed to 
think that there was something wrong with this result, 
and claimed that the demand would soon again be increasing 
at an accelerated pace. j 

Mr. Schumacher, in his paper to the same Conference, 
expected that world demands, from now onwards, would 
expand at the rate of 2 per cent per head of population,! 
or some per cent per annum in all. ' 

A still stranger distortion was introduced into the 
conclusions of the Paley Report to President Truman in 
1952. The U.S. demand for fuel was reckoned not in 
calorific values, but in dollar values, which of course gave 
a far higher weight to liquid and gas fuels than to solids. 
On this basis a very rapidly increasing demand was 
projected, diverting attention away from the very slow 
increase of demand measured in calorific value. 

Not quite so high a rate of growth in the demand for 
energy was expected by Sir John Cockcroft in his address 
to the United Nations Conference on Atomic Energy, 
1955. He expected world demand to increase at the rate 
of 2 per cent per annum up to 1975, and by 2-8 per cent 
per annum in the next 25 years. By the end of the century 
he thought that half the world’s demand for energy would 
be in the form of electric power. Of the world’s total 
demand, by that time, he thought that nuclear energy 
would still only provide about one-third and hydroelectric 
energy less than 15 per cent. 

The demand for electrical power in industry, per 
worker engaged therein, varies very greatly between 
countries. A recent calculation^ showed this figure as 
27,400 kwh. per year in Norway, 13,900 in the U.S. and 
12,500 in Sweden, countries in which power is cheap — 
down to fi^es such as 4000 in the U.K. and 3400 in 
Denmark. A comparison of different regions in the U.S.® 
showed that, where y represents power consumption in 

1 Published by E.C.O.S.O.C., 15th April 1964. 

* National Resources Planning Board, “ Industrial Location and National 
Resources ”, 1942. 
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manufacture per wage-owner engaged in kwh. per year, 
and X its price in cents per kwh., then 

log =3-805 - 1-062 log x. 

The Statistical Department of the United Nations^ 
have estimated fuel consumption in every country for 
various dates since 1929, expressing all fuels (including 
hydroelectric power) as their equivalent in tons of coal. 
In view of the extreme uncertainty of the information they 
decided not to make estimates for use as fuel of firewood, 
peat, refuse and dung (which are important in certain 
countries). They estimated that in a simple agricultural 
community in which no mineral fuel is used, fuel con- 
sumption of this nature will average the equivalent of a 
I ton of coal per head of population per year. Data for 
earlier years are obtained from Mr. P. C. Putnam’s Energy 
and the Future with his definitions adjusted to fit the 
United Nations figures for 1929. Mr. Putnam has made 
estimates for the consumption of wood and other non- 
mineral fuels. 

In order to test whether fuel demand is increasing more 
or less rapidly than national product in general, this 
demand is expressed in terms of kilograms of coal equi- 
valent for each I.U. of net national product at various dates. 

This table brings out a striking tendency for the fuel 
consumption required per unit of real national product to 
rise to a maximum and then to fall. Countries, however, 
difEer materially in the dates at which this maximum was 
reached. In the U.K. it was reached as early as 1880, in 
the U.S. about 1920, in France and Belgium in 1929. In 
Germany there appears to have been a plateau between 
1913 and 1929, followed by decline. In Argentina, 
Australia, Russia, Japan and South Africa the figure still 
seems to be rising, but very slowly. 

The difference between countries and times can in part 
be explained by the extent to which a country occupies 
itself in what are generally called “ heavy industries ” 

^ Statistical Papers Series J ; brought up to date in Interriational Statistical 
Year Book, 
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demanding considerable fuel consumption (steel, cbemicals, 
pottery and bricks, etc.) ; and also by the extent to which 
economy is exercised in all operations using appreciable 
quantities of fuel, including household use. Both these 
factors might be expected to be considerably dependent o:|i 

TABLE XXI 

Fuel Consumption in Kilos of Coal Equivalent 

PER LU. OF Net National Product \ 



I860 

1870 

1880 

1890 

1900 

1913 

1920 

1929 

1937 

1950 

1953 

Argentina . 







1-50 

2-30 

2-50 

2-75 

2-65 

Australia . 






4-60 


3-77 

4-69 

4-90 

6-40 

Austria 








6-63 

4-68 

5-75 

, . 

Belgium 






11-20 


14-80 

12-15 

7-26 


Brazil 








MO 

0-82 

1-10 


Canada 








8-G8 

8-88 

7-68 


Chile 








3-92 

*2-29 

2-78 


Denmark . 








3-09 

2-90 

3-11 


France f . 

2-49 

3-35 

413 

4-26 

6-05 

6-49 


6-49 

4-15 

4-61 

4-46 

Germany . 

U78 


4-01* 

6-05 

6-90 

8-75 


8-71 

6-32 

7-41 

6-91 

Greece 






. , 


0-73 

0-90 

1-36 


Italy 








3-23 

3-62 

2-53 

3-17 

Japan 






2-76 

3-90 

3-90 

4-15 

4-02 

4-16 

Netherlands 








4-74 

4-20 

3-73 

, , 

New Zealand 








3-18 

2-59 

2-57 


Russia 


! 




3-l6 


2-03 

4-64 

7-30 

7-30 

Switzerland 








4-43 

4-44 

3-66 


Union of S. Africa 








7-06 

7-42 

7-62 

, . 

United Kingdom 

oo 

o 

10-70 

12-35 

8-55 

9-19 

8-k 

9-11 

8-25 

7-36 

8-05 

7-60 

United States 

1-68 

4-cr>§ 

5-28§ 

6-93§ 

8-98§ 

10-80 

11-18 

9-14 

8-39 

7-17 

7 01 


* 1877. 

t Pre-1929 data from flcmomu et Ilumanume, May-June 1953. 
t 18.54. 

§ Average of decade centred about 3 years after date indicated. 


the price of coal. Heavy industries will naturally grow up 
in countries where it is cheap, and not where it is expensive. 
But the extent of price rise necessary to permit fuel 
economy, an<J the number of years which it would take to 
effect it, will vary considerably. Countries in which fuel 
is extremely expensive, such as Italy and Argentina, can 
have a fairly well developed industrial economy with a 
consumption of only about 3 kg. per I.U. Japan and 
France can even show a considerable development of heavy 
industry with consumption not very much higher. 
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The following table ^ measures the change in the 
relative price of coal for a number of countries : 

TABLE XXII 


I.IT. Equivalent of Price of One Ton of Coal 



1886 

1913 

1924 

1929 

1936 

1949 

1953 

Belgium 

3*52 

6-65 

5-86 

4-79 

4-24 

6*89 


France 

4-86 

6*02 

4-85 

4-70 

6-06 

6-14 

8*68 

liiihr 

2*42 

5-25 

4-96 

3-86 

4-91 

4*09 

9-65 

Netherlands 


. . 

, . 

3-86 

3*98 



IJ.K. 

2‘55 

4*50 

4-06 

3-58 

4-19 


10-82 

U.S, (bituminous) 

1-87 

1*71 

2-24 

1*81 

2-25 

3-40 

2-65 

Italy . 


. , 



. . 


17-71 

South Africa 





*• 


1-07 


These figures generally relate to coal at the pit head 
and of course would be much higher if we measured the 
price of coal at distant consuming centres. But they 
show how rapidly upward is the long-term trend of prices 
and how strong therefore should be the incentive to fuel 
economy. 

Earlier figures show no great difference from the 1886 
figure for Germany, but for Britain they show a marked 
turning point with prices falling to their minimum, in real 
terms, about 1880. As prices rose, the fall which followed 
in fuel consumption per unit of product was rapid. It 
was about this time that important fuel-saving changes in 
steel technology began to be introduced, and while some 
of these discoveries may have been fortuitous, the rising 
price of fuel must have helped to promote their application. 
But further savings of fuel have proceeded very slowly ; 
the consumption of fuel per unit of product in present-day 
Britain is not much lower than it was in 1913. Thus in 
recent years we have had the paradoxical result that fuel 

^ Based on data in Bulletin of the Economic Commission for Europe, vol. 2, 
No. 2, and United Nations Monthly Bulletin of Statistics, Excejit for data for 
the U.S., values given in dollars are converted to I.U. through sterling at the then 
prevailing exchange rate, as sterling prices are more indicative of prices prevailing 
in international markets than dollar prices. 
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consumption per unit of product is now lower in the U.S. 
than in Britain. 

In South Africa, which now probably has the cheapest 
coal in the world, a high consumption figure is seen. 

When dealing with the orders of magnitude of fuel! 
reserves it is convenient to use a very large unit, known\ 
to the scientists as a Q, defined as 10^® B.T.U. (or the' 
equivalent of 37 billion tons of coal). The entire world’s 
consumption, according to Mr. Schumacher, was only 
1-1 Q between 1855 and 1904, 3-3 Q between 1904 and 1954, 
and is now at the rate of 0-1 Q per year. Oil reserves are 
estimated by both Putnam and Schumacher at 6 Q ; 
economically usable coal reserves are estimated by 
Schumacher at 30-40 Q; by Putnam, under the more 
precise categorisation of coal accessible at not more than 
twice present costs (because beyond that cost it ,will be 
unable to compete with nuclear energy), at only 21 Q. 
Schumacher considers that all the natural oil resources 
will have been used up by the end of the century, and 
liquid fuel used after that date will all have to be produced 
by synthesis from coal — at a cost much higher than that 
of present-day liquid fuels (untaxed prices). 

Mr. Putnam discusses the hypothesis, favoured by some 
cosmologists, that originally there was no oxygen in the 
earth’s atmosphere, but only carbon dioxide (as is appar- 
ently the case in the atmosphere of some of the planets), 
and that free oxygen was only formed as a by-product 
of photosynthesis by plants. If this is true, he is able to 
show that there must therefore be still 10,000 Q of coal 
reserves somewhere. However, we must not set out to 
burn them up too fast, even if we do fiend them, at any 
rate not faster than the rate at which the carbon dioxide 
can be reconverted by photosynthesis — otherwise we will 
not have enough oxygen left in the atmosphere. 

The solar energy falling on the earth’s surface in the 
course of a year is no less than 675 Q — equivalent to 
1700 tons of carbon per hectare per year — so we can have 
plenty of energy from that source, if we know how to tap 
it. Probably the best method, at present, of exploiting 
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photosynthesis in order to obtain energy is by use of quick- 
growinjg fuel woods, particularly eucalyptus,^ which in a 
hot chmate will yield 25 tons of wood (equivalent to 
12|- tons of coal) per hectare per year. On this basis, 
2000 hectares of forest could permanently fuel a plant 
generating 10,000 kw. But, if a mirror or other device could 
be designed for economically collecting and focusing the 
sun’s radiation direct, 50 hectares would suffice to generate 
the same energy. The best solar engine which could be 
designed at present would cost, it is estimated, 1-6 cents 
per kwh. generated, or more than twice present costs. 
However, the newly discovered silicon battery, which can 
obtain energy direct from sunUght, yields 50 watts per 
square metre, so the 10,000 kw. plant would only require 
20 hectares of catchment to keep it operating — during 
the hours of sunUght. This may be the future source of 
energy for sunny tropical countries — with some storage 
to meet the night load. Indeed, batteries spread out on 
the roof of an average-sized house would collect 5 kw., 
ample for all domestic requirements (with some storage). 

Most natural forms of photosynthesis are much less 
productive than the eucalyptus — the average rate of 
photosynthesis ^ by algae per hectare of ocean surface, for 
instance, is only 5-10 per cent of this. (However, it rises 
to 7-2- tons of carbon per hectare per year in a few favoured 
areas, such as the Benguela Current, where there is an 
upwelling of deep ocean water rich in nutrient salts.) 
Cultivated algae ® can yield 37 tons of dry matter (at a 
present cost of |550 per ton) per hectare per year, and it is 
expected that eventually the yield can be raised to 85 tons. 

^ Fortum, September 1953. 

2 Science Today, 3rd May 1951, describing the results obtained by the Danish 
oceanographic research ship, using an ingenious method of measuring by means 
of radioactively labelled sodium bicarbonate. 

* Prof. Farrington Daniels, World Population Conference, 1954. 
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THE DISTRIBUTION OF LABOUR 
BETWEEN INDUSTRIES 

We have found it desirable to subdivide the economic^ 
process, in order to examine its worldngs in more detail, 
into three major divisions, whose boundaries can be drawn 
in a common-sense but nevertheless fairly precise manner. 
There are some quite wide and important dillerences 
between the general economic laws under which the three 
divisions operate. 

The first division is agriculture. With this we include 
all forms of grazing, including nomadic grazing ; the 
business of obtaining meat and skins by hunting and 
trapping, in most parts of the world now only carried on 
on a very small scale indeed ; and the much more sub- 
stantial business of fishing. It is also convenient to include 
forestry at this stage. Mining is a border-line case, which 
is sometimes included here, sometimes with manufacture, 
and which perhaps deserves a class to itself. 

The common feature about all the above, of course, is 
that they all depend upon the direct and immediate 
utilisation of natural resources. By their nature, therefore, 
they can only be carried out at the point where the natural 
resources are — one of the most important considerations 
distinguishing them from manufacture. Most (but not all) 
of their processes are rather slow, particularly the process 
of animal breeding. We have seen how rapidly their 
technique can improve, but for any given form of tech- 
nique, all other things being equal, agricultural processes, 
with one or two exceptions, must be carried out under a 
Law of Diminishing Returns. This applies still more to 
fishing, and in most cases it appears to apply to mining. 
The only exceptions to the Law of Diminishing Returns 
appear to arise in a highly mechanised process, greatly 
dependent upon mechanical and scientific auxiharies, such 
as modern sugar production. 

490 
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The next class which, it is convenient to take by itself, 
namely manufacture, has been defined as a process, not 
using the resources of nature directly, producing, on a 
large scale and by a continuous process, transportable 
goods. This definition excludes the production of untrans- 
portable goods (buildings and public works), and small- 
scale and discontinuous processes such as the hand 
tailoring of clothes, or shoe - repairing. The essential 
nature of manufacture is that both its materials and its 
products can be transported for considerable distances if 
required, that it requires fairly substantial capital invest- 
ment and a high degree of organisation, and that in most 
cases it is carried on under a Law of Increasing Returns. 

The remaining group of economic activities is most 
conveniently described as “ service industries ”}■ These 
naturally group themselves further into building and 
construction ; transport and commimications ; commerce 
and finance ; professional services ; pubhc administration 
and defence ; and personal services, of^ which private 
domestic service may be distinguished from commercially 
supplied services, such as cafes and hairdressing. 

For national accounting and other purposes, it is 
necessary to make another distinction which cuts right 
across each of the above categories, namely between 

^ For some time tho phrase “ tertiary industries ” has been used, but it is 
suggested that this phrase has now reached the end of its term of usefulness, and 
might be replaced by the phrase “ service industries It was originated by 
Projossor A. G. B. Fisher in New Zealand, and became widely known through tho 
publication of his book, The Clash of Progress and Security, in 1935. It took its 
origin from the titles current in Australia and New Zealand of “ primary industry ** 
for agriculture, grazing, trapping, forestry, fishing and mining, and “ secondary 
industry ” for manufacture, in Australia and New Zealand these terms are not 
only used in statistical reference books but are widely current in popular dis* 
cussion. The phrase “ tertiary industries ” therefore immediately carries, in these 
countries, a suggestion of those excluded by the official definition of “ secondary 
industries In some of Professor Fisher’s writings, however, it appears that he 
wished the title “ tertiary industries ” to cover some of the more refined processes 
of manufacture such as book-ininting, and possibly also to exclude some services 
such as goods transport. His object was to draw his readers* attention to the 
“ growing points ” in tho economy, namely those industries which, because of 
high income elasticity of demand for their products, for technical reasons, or 
because of changing tastes, were likely to grow more rapidly than others. This 
point of view largely but certainly not completely coincides with the demarcation 
of service industries as opposed to manufactures. 
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services supplied direct to tte final purcliaser (consumer, 
investor or Government), and those which have to be used 
to assist other processes of production, such as the trans- 
portation of goods, wholesale trading, the services of 
accountants, or the supply of passenger travel and hotel 
accommodation for business purposes. \ 

A wide, simple and far-reaching generalisation in this| 
field is to the effect that, as time goes on and communities ^ 
become more economically advanced, the numbers engaged \ 
in agriculture tend to decline relative to the numbers in 
manufacture, which in their turn decline relative to the 
numbers engaged in services. This generalisation was 
indeed first made so long ago as 1691, by Sir William 
Petty .1 Petty wrote “ there is much more to be gained 
by Manufacture than by Husbandry ; and by Merchandise 
than by Manufacture. . . . We may take notice 'that as 
Trade and Curious Arts increase ; so the Trade of Hus- 
bandry will decrease, or else the wages of Husbandmen 
must rise and consequently the Rents of Lands must 
fall ”. Petty very wisely turned his attention to the 
outstanding economic fact of the world in which he lived, 
namely, the achievement by the Dutch of economic 
standards so much higher than those of England, France 
and their other neighbours. His analysis of this question 
is realistic, and makes fascinating reading to this day. 
He found good Government to be a signi&ant factor in 
their prosperity, but he specially goes out of his way to 
commend the economies arising from a dense population. 
After a century and a half of Malthusian propaganda we 
come to regard dense populations, including our own, 
with some suspicion ; and have lost sight of the obvious 

1 Sir William fetty, whoso writings on economics and statistics are not as 
widely known as they should be, was one of the most fascinating figures of the 
seventeenth century, for the extraordinary range of his achievements in both 
learning and action. The fact that ho changed sides twice over the Civil War 
and Commonwealth period should not bo held against him, because most of his 
contemporaries did the same. During the Cromwellian purge of Oxford ho received 
a Fellowship of Brasenose College for his knowledge of medicine, and later became 
Cromwell’s Surveyor-General in Ireland, with the task of distributing confiscated 
land among Cromwell’s soldiers. But this did not prevent his becoming a favourite 
of Charles II in the succeeding reign. 
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fact that, until a certain degree of population density has 
been attained, no civilisation at all is possible ; and that 
many of the refinements and economies of civilisation 
only become possible under conditions of much higher 
population density. Petty pointed out the significant 
economies which the Dutch enjoyed, not only in transport, 
but also in public administration and the provision of 
professional services, through their close proximity to one 
another and the absence of long distances. 

It soon became apparent to him that this high degree 
of economic development was associated in the Netherlands, 
and by implication would have to be associated elsewhere, 
with the employment of a large proportion of the working 
population in manufacture and in commerce, rather than 
in agriculture. Indeed in England, as he pointed out, the 
value of a seaman, as measured by his wages, at 12s. a 
week, was three times that of a farm labourer ; and the 
line of development for a country which wished to advance 
would be to develop its manufactures and commerce, and, 
if necessary, import its food. “ So as a Seaman is in effect 
three Husbandmen, wherefore there is little Ploughing and 
Sowing of Corn in Holland and Zeeland, or breeding of 
young Cattle.” Even at that date, a large proportion of 
Dutch food supplies were imported from what were then 
rather sparsely populated areas, in Westphalia and Denmark. 

(XEully recognising the value of this work, we must 
nevertheless subject it to a more refined analysis, in the 
light of modern theoretical and statistical knowledge. The 
problem is, how the distribution of the labour force between 
these three fields will be affected by increasing real income 
per head. The problem falls into two parts. As real 
income per head increases, it is quite clear that the relative 
demand for agricultural products falls all the time, and 
that the relative demand for manufacture first rises, and 
then falls in favour of services. This generalisation remains ; 
though it should be pointed out that, if we confined our 
analysis to consumers’ services alone, we would not, in 
the United States and other wealthy modern communities, 
get quite the same result. At the prices which now have 
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to be paid for them, these services direct to consumers are 
not showing a high marginal demand, relative to that for 
other goods. If, on the other hand, we include that large 
and increasing range of services which are now supphed to 
business, we again conclude that the relative demand forj 
services, as a whole, is increasing. 

Given these expected changes in demand, we also have 
to take into account the efficiency with which the different 
industries will work to supply them. Real product per 
man-hour in manufacture, for example, nearly always ' 
advances at a greater rate than real product per man-hour 
in other sectors of the economy. For that reason, a 
stationary relative demand for manufactures would lead to a 
decreasing proportion of the labour force employed therein. 
Even when the relative demand for manufactures is increas- 
ing, we still generally expect, in the long ran, a decreasing 
proportion of the labour force to be employed therein. 

Agriculture, in all but the most primitive societies, 
shows a fairly steady tendency towards increasing product 
per man-hour, though not usually as rapid as in manu- 
facture. With the steadily decreasing relative demand, 
this can be counted on to produce a steadily declining 
agricultural proportion of the labour force. 

It is in the field of the service industries that there has 
been some doubt. In the past, it has sometimes been 
erroneously stated that little, if any, increase in real 
product per man-hour was possible in these industries, 
from which it was deduced that their relative importance 
in the labour force was bound to increase rapidly, even if 
the relative demand for services were stationary. Recent 
critics in this field have drawn attention to the very great 
improvements in efficiency which these service industries 
can show in an advancing economy. Apart from obvious 
improvements in the efficiency of transport, we should also 
notice that the processes of commerce, in a primitive 
society, are extremely time-wasting in comparison with 
Western methods. The simple reasoning stated above is 
therefore invalid. It must be replaced by the more cautious 
generalisation thaVwhile the efficiency of transport and 
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commerce, in certain stages of a country’s economic de- 
velopment, may advance even more rapidly than those of 
manufacture, yet nevertheless it seems to be the case that 
the demand for these services, at such times, increases more 
rapidly still, and that therefore the proportion of the labour 
force occupied in them shows still a tendency to increase.^^ 

We must now deal with some questions of statistical 
method before we can compile and examine the tables. 

In the first place, we must settle the distinction 
between “ industry ” and “ occupation This is a 
distinction now clearly understood in modern Census 
tabulations of industrial countries ; but this distinction 
was only introduced, e.g. in Great Britain, in 1921, and 
even later in some of the other industrial countries, and 
there are many countries in the world in wMch it has not 
been introduced yet. A man’s “ occupation ” is the 
nature of the work he actually does ; his “ industry ” is 
defined by who he does it for. We can imagine, for instance, 
a large electrical works employing a truck driver to cart 
their materials around for them ; and we can imagine a 
large road haulage business employing an electrician to 
do their maintenance work on their vehicles. The former 
man is occupationally a transport worker but industrially 
an electrical worker, the latter is occupationally an 
electrician and industrially a transport worker. It is 
clear that, for the purposes of our present analysis, our 
first object must be to examine industrial rather than 
occupational distribution ; though once we have estab- 
lished generalisations regarding industrial distribution of 
the labour force, we shall then wish to turn to a more 
detailed occupational study. 

For the countries and times for which correct industrial 
distributions are not available, less accurate estimates, 
based on occupational tables, have to be used. 

The only valid source of infonuation in this field is 
from Census returns. In recent years, in some coimtries, 
widespread and extensive sample inquiries, outside the 
normal Census years, have been taken by public authorities. 
But even so it is doubtful whether any of these yet can be 
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regarded as equally reliable with the Census itself. 

The next difficulty which arises, in comparing Census 
returns of different countries, is the very varying statistical 
treatment of the women members of farm famihes. Ii 
Prance and Germany, for instance, practically every womaij 
member of a farm family is recorded in the Census as beir 
engaged in agriculture, whereas in U.S.A. and Denmarl 
only women actually earning cash wages are included. It'^ 
appears that in some other countries an intermediate 
convention is adopted. This discrepancy is so serious that 
the only possible procedure at present is to omit com- 
pletely, from every Census result, all recorded figures of 
women engaged in agriculture and fishing. 

Table III records two sets of figures. The first is 
the industrial distribution of the whole labour force, ex- 
cluding all women recorded as engaged in agriculture and 
fishery, and classifying those recorded as unemployed at 
the Census date with the industry to which they normally 
belong (other than in one or two exceptional cases where 
there are large numbers of unemployed whose normal 
occupation is not clear, or appears to be mis-stated). The 
percentage classification excludes those whose industry is 
unknown or insufficiently described, though their numbers 
are included in the labour force. 

The other set of data (recorded in italics in the table) 
show, on all occasions for which adequate Census informa- 
tion is available, the proportion of the’ numbers engaged 
in each industry who are employers or workers on their 
own account, i.e. working proprietors, or those who own 
their own means of production. This measure is designed 
to include only those who actively control their own 
businesses, either individually or in partnership, but to 
exclude tho^ who work, whether paid or unpaid, for their 
own families as employers. 

yWe may first observe that the data support the 
<^gneralisation that a high proportion of the total labour 
force engaged in agriculture and associated forms of 
employment is only to be found in economically 
undeveloped communities, and that in an economically 
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developed community there is almost invariably, through 
time, a tendency for this proportion to fall. A failure of 
this proportion to fall can generally be attributed to some 
temporary, or occasionally more permanent, economic 
difficulty. 

It is of great interest and importance to determine the 
maximum proportion of the population likely to be found 
engaged in agriculture and fishing in the simplest eco- 
nomies, but unfortunately (as was only to be expected) the 
information is far from precise. Professor Buck’s Land 
Utilization in China inquired into, amongst other things, 
occupations. In his sample study of a large number of 
Chinese villages in the 1930s he covered altogether villages 
with an aggregate population of 109,000, which had a 
population of 44,600 occupied males, and 1700 females 
occupied other than in agriculture. Of this labour force 
62 per cent were fully occupied in agriculture, 24 per cent 
fully occupied in non-agricultural activities, and 14 per cent 
mainly occupied in agriculture, with subsidiary activities 
in manufacture, trade or transport. It looks as if the 
over-all percentage of working time devoted to agriculture 
and fisliing should be placed at about 73 per cent. More- 
over, this is a purely nu'al sample, and, if Chinese towns 
and cities were included, the proportion might fall to nearer 
70 per cent. 

A careful and detailed study of the Census returns, 
and field inquiries, in Honduras, one of the least-developed 
of the Central American republics, by Dr. D. Boss of 
Harvard (results privately communicated), indicates that 
the proportion of the labour force engaged in agriculture 
and fishing, defined in this same way to exclude women 
attributed to agriculture and fishing, should be placed at 
about 72-|- per cent. 

In problems like this a micro-study is often more 
useful than a macro-study, and we should take note of 
the very careful inquiry carried out by Mr. Sol Tax ^ on^^^ 
the life of an Indian village in Guatemala. The village 
concerned was dependent upon settled agriculture, not 

^ Smithsonian Institute of Social Anthropology, Publication No. 16, Tables 16-22. 

2k 
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upon fishing or nomadic herding, but carried out in a 
very primitive waj^. Omitting the work done by children 
under 14, and omitting agricultural work and housework 


undertaken by the women, it appears that the average 
woman spends a little over one hour a day in occupatioiis 
other than agriculture and housework, but of the five 
hours a day which she devotes to housework an undeterV 
mined proportion will represent “ domestic production ” (of 
textiles, household goods, etc.). However, if we include', 
only this one hour of specifically commercial activity, and ' 
add it to the ten and one-half hours which constitute the 


average man’s day, we get a total working period of eleven 
and one-half hours, of which 8-7 hours, or 75 per cent, 
are devoted to agriculture, animal husbandry and fishing. 
This is for a purely village economy and the inclusion of 
even a few small towns would lower this proportipn. 

In round figures, it looks as if we should take the 
proportion of 75 per cent as a maximum. If ever a higher 
proportion is shown, we may suspect that there has been 
some mis-description of those people who are predominantly 
occupied in agriculture, but have also substantia] subsidiary 
activities. 


Heading down the column for agriculture, forestry and 
fishing in Table III, it is interesting to notice, first, an 
increase in the proportion occupied in agriculture in the 
Argentine between 1914 and 1947. This indicates a certain 
degree of economic disorganisation (the mere fact that 
no Census was taken over this long period might also 
perhaps indicate that there was something wrong). It 
may be suggested that the original proportion shown for 
1914 was incorrectly low ; but it is similar to that shown 
by Australia for the same date, and is not improbable for 
a wealthy modern agricultural State. 

In Austria the sudden fall between 1910 and 1930 is 


of course due to boundary changes, and the exclusion of 
large agricultural areas of the former Austrian Empire. 
The rise between 1920 and 1934 indicates a substantial 


degree of economic disorganisation ; but between 1934 
and 1951 there has been a satisfactory fall. 
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Belgium deserves note as showing, after Britain, the 
next lowest proportion, though very shortly the United 
States will overtake her in this race. Before very long, if 
present trends continue, the United States will have as 
low a proportion as Britain. 

A good deal has been heard about the over-population 
and economic difficulties of Eg 5 rpt, but the downward trend 
in the agricultural proportion of the labour force has been 
quite marked, though interrupted between 1917 and 1937. 

For India, on the other hand, we find a trend very 
different from that of other countries. The data unfortu- 
nately are still very obscure, in spite of Mr. Ghate’s heroic 
efforts to produce them to order. But it appears that 
there was a really marked increase in the proportion 
engaged in agriculture between 1881 and 1911, and that 
the proportion has been virtually stationary since that 
date. But we know, from the data given in Chapter III, 
that the period 1881 to 1921 was one of increasing real 
income per head, though the movements have been slight 
since that date. The paradox is explained by two events 
peculiar to India’s economic history. Kailway building 
was started rather late in India, and in 1881 a good deal 
of the country was still dependent on primitive methods of 
transport and communication. Transport costs were so 
high that most districts had of necessity to be economically 
self-contained, which required the emplojmient of large 
numbers of handicraftsmen of different kinds. As modern 
means of transport and communications spread through 
the country they effected drastic economic changes, 
greatly turning the terms of trade in favour of agriculture. 
Very large numbers of handicraftsmen were displaced by 
cheap manufactured goods, at first from abroad, but to 
an increasing degree manufactured in the large coastal 
industrial cities; while cheap transport opened up lucrative 
export markets to the agriculturists, whose numbers 
were further increased by the large-scale irrigation works 
commenced in the 1880s. (India at that time — not, of 
course, now — had a large net export of farm products.) 

Another paradox is provided by Ireland, where the 
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agricultural proportion rose quite rapidly from 1871 to 
1926, over a period in which, we know real income per head 
to have been substantially rising, not falling. This is 
explained by the unusual circumstance of a substantial 
decrease in the total population. The farm population tf 
Ireland decreased rather less rapidly than the urba 
population, and those remaining enjoyed a rapidly 
increasing real income. Since 1926 the decrease in tota 
population has been checked, and an increased degree o 
industrialisation has been promoted by Government action. 

The extraordinary rapidity of the fall in Japan, between 
1872 and 1940, should be noticed, and gives an indication 
of the rate of economic development which a country, 
even though starting from a very primitive level, may 
attain if it really gives its mind to the task. The much 
higher figure for 1960 is a measure of the injury which 
the Japanese economy has received, and from which it 
has as yet by no means fully recovered. 

It is only rarely that mining occupies more than an 
insignificant proportion of the labour force, even in 
countries which are important exporters of mineral pro- 
ducts, such as Australia, Mexico and Peru (such mining is 
generally carried out by efficient modern methods, and the 
labour requirements are not high). Conditions such as 
prevailed in New Zealand in 1861, when mining occupied 
a third of the entire labour force, which, however, only 
consisted of 40,000 workers all told, must clearly be 
regarded as exceptional. Gold had just been discovered 
in what had hitherto been a virtually uninhabited country.’ 
In Australia the proportion rose to a maximum in 1901 
(the discovery of the rich West Australian goldfields came 
much later than the original gold rush of the 1860s) and 
since then h^s declined rapidly. It is indeed interesting to 
see that in no country except South Africa has the pro- 
portion of the labour force engaged in raining been as 
hig h as it was in Great Britain in the period 1911-21. 

1 The present writer has sjiokon to an old man at Queenstown in Now Zealand, 
a district in which gold mining has long since been abandoned, who remembers 
prospectors paying £100 in gold for a seat on the coach from Dunedin, in order 
that they might arrive to stake out an early claim in the gold rush. 
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Not only was Britain at that time a very large coal exporter 
but also used, rather wastefully, enormous quantities of 
fuel in her own industries. For similar reasons the United 
States mining proportion rose to a maximum in 1920, 
and has also since dechned heavily. 

The proportion of the labour force engaged in con- 
struction is an interesting figure which, unfortunately, we 
cannot study as much as we might wish, because the Census 
records often fail to distinguish it from manufacture. In 
the poorest economies the figure is only about 2 per cent. 
This is the order of magnitude to be expected, if we take 
account of the fact, estabhshed in Chapter II, that people 
at the lowest real income levels tend to spend only about 
6 per cent of their income on housing. Even if we assume 
that these poor houses require a great deal of repair and 
have to be replaced very frequently, and even if we make 
a very substantial addition for requirements of commercial 
and pubhc buildings, it is still hard to see how more than 
2 per cent of the labour force can be occupied in con- 
struction under these circumstances. In some tropical 
countries, e.g. Malaya and Thailand, the proportion falls 
much lower still. In the really hot tropics only a minimum 
of housing is required, and there is an abundance of palm 
leaves and other natural material available. 

In modern industrial countries the proportion seems 
to range between 4 and 7 per cent, but naturally is highest 
in the rapidly developing countries. The Australian 
figure of 13 per cent for 1891, just at the close of the 
extraordinary boom of the 1880s, was quite exceptional, 
and has never been repeated. In the United States the 
rate of development, by this measure, was always less rapid. 

The course of the figure for manufacture (with which 
we include the production of electricity and gas) is of 
the greatest interest. The highest figures are shown by 
Britain and Belgium, with Switzerland a close runner-up, 
and Sweden rapidly increasing. The British figure is now 
almost exactly the same as it was a century ago, having 
during the intervening period dipped shghtly and then 
risen again. But Britain, Switzerland and Belgium are all 
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countries whose economy largely depends upon the export 
of manufactures. In the United States, where the net 
export of manufactures is comparatively small in relation 
to total output, the proportion engaged in manufacture 
rose gradually to a maximum in 1920 and then showeo 
signs of a decided fall. However, the figure for 1950 has| 
risen to a new maximum, though still a great deal lower 
than that prevailing in the principal industrial countries^ 
of Europe. This cannot be discounted by claiming excep- 
tional circumstances of the Korean war, as the United 
States Census was taken in April 1950, two months before 
the war began. It may still be remarked, however, that 
other exceptional circumstances prevailed in 1950. Orders 
were still high to make up war-time arrears of industrial 
equipment, and also of consumers’ durable goods. The 
best forecast that can be made, when we look further into 
the future, is that the proportion will probably remain 
stable at somewhere about the 1920 level. A fairly long- 
run stabihty of this proportion is found, not only in 
Britain, but also in Belgium since 1910, in Germany for half 
a century, in Switzerland and France for nearly a century. 

As against these established industrial countries, we 
have another category where the proportion engaged in 
manufactui’e is still rising. Sweden, at the pace she is 
now going, will soon be as fully industrialised as Germany 
or Britain. In Norway, on the other hand, we apparently 
find a high figure for industrial population in 1900, which 
subsequently falls, and more recently has risen again. 
But this high figure in the earher years, must surely be 
explained by the survival of a large number of handicraft 
workers, at a time when communications were still poor. 
Recent development in Norway has been rapid, but not 
qrdte so rapi^ as in Sweden. 

Both Australia and New Zealand had a remarkable 
bout of premature industrialisation in the 1880s, which 
cannot be explained by lack of communications. The real 
costs of sea transport were not seriously higher then than 
they are now. After this, the industrial proportion fell 
slightly until the 1930s, the development of both countries 



ix DISTRIBUTION OF LABOUR 603 

in this period being predominantly agricultural. More 
recently, there has been a rapid but artificial development 
of manufacture in both countries, carrying the Australian 
proportion to a level as high as that of the United States. 
This is certainly a remarkable figure for a country economic- 
ally dependent upon the export of agricultui-al products, 
and requiring to import a large proportion of her require- 
ments of manufactures ; productivity in Australian in- 
dustry is low, and industry artificially protected. 

Canadian development came later than that of the 
United States. The proportion is now at about the 
United States level, but may have further increases in 
front of it. 

Denmark is another country where the proportion 
engaged in manufacture has increased rapidly during recent 
years at the expense of agriculture. Denmark’s economic 
position bears some resemblance to Australia’s. 

In Italy we see the combined figures for manufacture 
and construction at a maximum in 1881, then failing for 
a long period, and then rising again. Here surely the 
explanation is the same as in Norway, namely the survival 
of a predominantly handicraft economy until comparatively 
recent times. The increase in the industrial proportion 
between 1936 and 1951, even if we discount a substantial 
number of construction workers, has been remarkable, and 
will soon place Italy in the category of the most highly 
industrialised nations. 

In the Netherlands, on the other hand, the industrial 
proportion has not greatly increased, and by the same 
token the agricultural proportion has not greatly decreased. 
The Netherlands — surprising though it may seem, for 
the most densely populated country in Europe — is a 
substantial net exporter of farm products. 

Transport (with which we include for convenience 
postal, telegrapHc and telephonic communications) mi^ht 
well be expected to be different from the other service 
industries. It can be almost entirely mechanised, and the 
prospects for improving productivity per man ajre immense. 
It is true that an advancing economy demands greatly 
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increased quantities of transport, but often this increase 
is in less rapid proportion than the increase in productivity 
of transport labour, and the proportion of the labour force 
which has to be devoted to transport may decline. It has 
been estimated ^ that as much as 8 per cent of Chinajs 
entire labour time has to be devoted to transport. This is 
not an impossible conclusion, when we bear in mind how 
little mechanical transport, or even animal transport, is\ 
available, and how many loads have to be carried in\ 
wheelbarrows, or even on men’s heads. 

In most countries we see the proportion of the labour 
force engaged in transport and communications tending to 
rise to a maximum and then fall. The general average, 
for advanced industrial countries, is about 6 per cent. 
We naturally expect it to be highest in countries where a 
sparse but economically advanced population is distributed 
over a large area, as in Canada, Australia and Norway. 
But we also expect a high proportion in countries which 
supply a substantial quantity of transport service to the 
rest of the world. Norway is also included in this category, 
likewise Britain in the past, but not so much now ; and 
also' Netherlands, Belgium and Switzerland. 

The replacement of horse transport by mechanical 
transport on the roads marks an important turning-point. 
In Great Britain the proportion of the labour force 
required in transport reaches a definite maximum in 1901, 
in the United States in 1920, in France in 1921 . 

A question is often asked whether, in any very large 
industrial city, an inordinate proportion of the labour 
force is not occupied in “ moving each other around ”, 
i.e. in internal passenger transport. The London transport 
area in 1949 had a population of 9f millions, or, say, a 
labour force of 4 millions. Of these, 100,000 were directly 
ertiployed by the London Transport Executive. We 
should raise this figure to about 110,000 to allow for that 
proportion of all the passenger journeys within the London 
area provided by the main-line railways. We thus get a 

1 Estimate by Lu Chow-shu, quoted in Wdtwirtachaftlichea Archiv, March 
1937. 
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total figure of 2*7 per cent of the working population, 
which certainly is substantial in relation to the numbers 
required for transport as a whole. 

(This latter figure, of course, does not represent the 
entire cost of internal passenger transport in a large 
industrial city. We must make a further allowance for the 
construction, eqidpment, fuel and other materials used up 
for this purpose.) 

Commerce and finance occupy a very low proportion 
of the labour force in the simpler economies, and seem to 
show in all cases a rapid increase. The improved methods 
of organisation which are possible in the provision of these 
services do not, apparently, keep pace with the increased 
demand for them. 

It is of some interest to separate out the figure for 
banking in a few countries, showing the numbers employed 
therein as a percentage of the whole labour force. 


U.S.A. 

1930 . 

, 1-30 

Germany 

1933 

. 0-62 


1940 , 

. 1-05 

Great Britain 

1951 

. 0*63 

Belgium 

1930 . 

, 1-03 

Australia 

1911 

. 0-48 

Switzerland 

1930 , 

, 1-02 


1947 

. 0-85 


On the other service industries it is more difficult to 
generalise and the data are not very satisfactory. The 
proportion engaged in private domestic service tends to 
fall. This is one of the few services in which, by their very 
nature, productivity per hour of labour cannot increase. 
As a result, when this occupation has to compete for labour 
with other industries, the price of domestic service is 
bound to show a steady rise through time, compared with 
other goods and services, and the demand to be discouraged 
thereby. This does not apply perhaps quite so much to 
other commercially provided services (hotels, cafes, etc.). 
The relative price of these services rises as does dome^ic 
service, but the demand for them may be less elastic ; it 
is often a business rather than a household demand. 

It is difficult to avoid some degree of ambiguity in 
distinguishing between these services and commerce 
proper. There is also a certain ambiguity between 
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“professions” and Government service, though the attempt 
is made to put teachers, doctors, etc., employed in public 
service with professions rather than Government service. 
The upward tendency in Government service in many 
countries is marked. j 

In Table III are also given all the available figures 
showing the proportions of the labour force who work aa 
employers or workers on their own account. With the\ 
decreasing relative importance of agriculture in almost' 
every country, this proportion tends to diminish, and the 
consequences for society as a whole may be very far- 
reaching. Within agriculture itself, however, the propor- 
tion of working proprietors often tends to increase, though 
they form a diminished proportion of the whole working 
population. 

In mining the proportion of employers and yrorking 
proprietors is naturally always low. In manufacture it is 
generally only high where a considerable amount of old- 
fashioned handicraft still prevails, though the high figures 
for Norway and Switzerland are worthy of notice. In 
construction, on the other hand, the proportion of working 
proprietors often shows signs of increase as a country 
grows more economically advanced. The proportion tends 
to decrease in transport and communications, and in 
commerce and finance. 

Any sort of general review of occupations, as dis- 
tinguished from industries, is a difficult task ; because the 
preparation of two distinct classifications for occupations 
and industries is an undertaking whose, need has only 
recently been realised. It is, however, of some interest to 
examine the trends in the broad occupational groups in 
the United States since 1870, which have been tabulated 
on a comparable basis by various investigators, and also 
to compare l^hem with the comparable classification for 
England and Wales in 1931. This latter involves extensive 
rearrangement of Census groupings, as the English defini- 
tion of “ semi-skilled ” and other categories difiers widely 
from the American. 

The rapid decrease in the relative number of farmers 
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is the outstanding feature. “ Other proprietors, managers 
and officials ” show an upward trend ; hut only during 
the last decade has it been enough to counterbalance the 
loss of farmers. There is an upward trend in the number 
of professional men and women, but only very gradual 
(Incidentally, it is not always realised that, in nearljn 
every country, the number of professional women greatly! 
exceeds the number of professional men, if the teaching 
and nursing professions be taken into account.) It is 
sometimes claimed that modern mechanisation is destroying 
the demand for skilled labour, but in fact the proportion of 
skilled manual workers has increased slightly since 1910. 
There has been a much greater increase in the number of 
semi-skilled, but this is more than ofiset by the decrease 
in the number of completely unskilled. It is this latter 
class who are put out of work to the greatest extent by 
mechanical advance, not the skilled men. 

The interesting feature about the English comparison 
is the greater number of skilled men on the one hand and 
of completely unskilled on the other. The number of 
semi-skilled is also relatively higher than in the United 
States, though it would be about the same if we allowed 
for the lower relative importance of agriculture in England. 
The propoition of professional men and women is lower 
in England and of domestic and other personal service 
workers was higher (though by 1951 the English proportion 
was probably below the American). 

The changes in the relative numbers engaged in the 
different occupations must depend partly. on the changes 
in the relative importance of different industries, and 
secondly upon changes of the occupational structure within 
individual industries. A full examination of this topic 
has not yet been undertaken. The following table, however, 
compiled from the U.S. Census of 1940, gives quite an 
interesting idea of the occupational structure of the 
principal industrial groups, and has been used to estimate 
the probably occupational structure of the economy in the 
future, on various assumptions about the probable changes 
in the relative importance of different industrial groups. 



TABLE II 

Working Population of IVIajor Industry Groups (Sex and Occupational Distribution per 1000) 
, U.S.A. 1940 
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Industries omitted : • Agriculture, forestry and fishing. Defence. Private Domestic SerAice. 




TABLE III 

Industrial Distribution or Labour Force and Employers and Workers on Own Account as Percentage of Whole 
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CHAPTER X 


RELATIVE INCOMES AND OTHER FACTORS 
CONTROLLING THE SUPPLY OF LABOUR TO 
DIFFERENT INDUSTRIES AND OCCUPATIONS 

The concept of relative incomes is one that should have 
some use, though like all useful concepts it should not be 
pushed too far. 

A good deal of information is now available about the 
relative contribution of different “ industries ” to net 
(sometimes only to gross) national product. Tliis informa- 
tion, however, is not of great value unless we also know 
the relative numbers engaged in the different sectors ; 
and accurate and comprehensive man-power statistics are 
generally only available for Census years. So it is our 
task to select all occasions for wliich reliable statistics 
showing the percetitage distribution of net incomes are 
available for the same (or nearly the same) year as a 
population Census. All the available data fulfilling these 
conditions are set out in Table I. “ Eelative incomes ” 
are then computed by simple division. Thus mining 
in Canada produces 4 per cent of the net national pro- 
duce and employs only 2 per cent of the labour force, so 
is given a relative income of 2. This method compares 
any one industry with all industries taken together, not 
with any one industry taken as standard. Tins point is 
of some importance. Suppose that in some country 
agricultural income per head remains, throughout a long 
period, precisely half of non-agricultural income per 
head ; but that agriculture employs two-thirds of the 
labour force at the beginning of the period, and one- 
third at the end of it. Then “ relative income ” of agri- 
culture, calculated in this way, will stand at 0-75 at the 
beginning of the period and 0-6 at the end of it. 

621 



522 THE CONDITIONS OF ECONOMIC PROGRESS chap. 

In measuring the money incomes for different countries 
and different times it is important that we should include 
imputation (or full retail value on home-produced food 
on farms) calculated as in Chapter III. In the apportion- 
ment of incomes to different industries this must be added 
to agricultural income. For each country also we musjb 
deal with “ home-produced ” income, i.e. excluding any 
income from property held outside the borders of the\ 
country (or adding back any payments which have been! 
made to property owners elsewhere who have taken part \ 
of the product of the country in question). Finally, we 
must exclude from current production that element 
which does not correspond to any current effort on the 
part of the labour force, namely, the net income from 
the rental of dwellings. In the statistics of most countries 
an imputed rental for owner-occupied dwellings is included. 
In some countries the legal restriction of rents has reduced 
this figure to a very low amount. 

It is only possible to compile Table I for comitries 
whose real income is above 100 I.U. per head, i.e. more 
or less the category of countries whose income can be 
measured in I.U. and docs not have to be measured in 
O.U. For these lower-income countries tliis method would 
be unsatisfactory. 

It must be borne in mind that these figures relate to 
relative money incomes witlfin the different countries, and 
may be affected in many ways by national policies which 
set out to increase the net money receipts of one industry 
or to decrease those of another. 

Subject to this qualification we may .notice that the 
relative income of agriculture is by no means always so 
low as might be supposed. The relative income of agri- 
culture stands highest in Australia and New Zealand, 
being 1-52 for both countries. (It should be noticed that 
in both cases'a year was chosen for comparison other than 
1950-61, the year of extraordinarily high wool prices. If 
this had been taken, the ratio would have been higher 
still.) In two other exporting countries, Argentine and 
Denmark, the ratio is also fairly high and it is also slightly 
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above 1 in the Netherlands. In Britain the figure fell 
steadily from 1-43 in 1868 to 0-93 in 1930, but now has 
risen to 1"27. In Sweden we can see a steady decline 
from 1870 to 1939 ; the most recent figures will probably 
show a reversal. In the United States the figure now 
appears to be higher than at any time in the nineteenth 
century. 

Mining, in a relatively undeveloped country, offers 
very high rewards in relation to the general level of income 
of the surrounding people, for example in Peru. It also 
offers very high relative rewards in Canada. But in most 
advanced coimtrics its rewards are more normal. In 
Britain mining was abnormally depressed in 1930 and 
only earns average income now. 

The greater part of the net income of construction is 
the earnings of the manual labour engaged therein. The 
relative level of these earnings varies greatly with the 
strength of trade-union organisation and the amount of 
unemployment. 

In a country where a large proportion of the whole 
labour force is engaged in manufacture, relative income in 
manufacturing, by virtue of its definition, cannot differ 
greatly from the national average. In Sweden the figures 
for the relative income of manufacture are unusually 
high. The Canadian figures show a significant fall since 
1920, while the United States figures show a significant 
rise since the same date. These curious movements 
deserve further examination. 

For transport and communication the figure generally 
shows a tendency to fall as time goes on, and to be highest 
in relatively undeveloped countries. Large amounts of 
capital are involved whose earnings probably represent a 
larger proportion of the whole national product in the 
early stages of development, or in comparatively un- 
developed countries. 

The same trends are more marked in the case of 
commercial and financial incomes. It is not so much a 
question of the amount of capital involved, though this 
is sometimes considerable, as of the skill and training 
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necessary for the successful conduct of commerce and 
finance. Such skill is comparatively rare in an undeveloped 
country ; but in more-developed countries it is very 
common, and commands little if any premium over other 
work. It is interesting to see how rapid has been the fal 
in the relative level of this figure in some countries such 
as Denmark and Finland. The Swedish figure going bacl^ 
to 1870 is more striking still. 

In the United States, as recently as 1930, relative'' 
income in commerce and finance stood as high as 2-04. 
This high level was mostly accounted for by the large 
incomes still being earned in financial operations. If a 
year like 1928 or 1929 had been taken, the ratio would 
have been higher still. 

To some extent these relative earnings in different 
industries may be regarded as a mechanism, perhaps very 
slow-acting, whereby labour may be attracted frbm one 
industry to another. It is clear, however, that no immedi- 
ate deductions can be drawn from the data given above. 
Thus, for example, labour continiies to be attracted into 
commerce in most countries hi spite of the heavy decline 
in the relative income. We must analyse education and 
other factors controlling the supply of certain types of 
labour, as well as the demand price. 

In any case there is a most important qualification 
which we must introduce, at any rate if agriculture is 
being considered. The marginal income may be very widely 
different from the average income. In commerce the 
difference may not be very great. In manufacture and 
transport, in the long run, it may even be the case that 
marginal retxum are above average returns. In agri- 
culture (likewise in raining) marginal returns are almost 
certain to be below average returns. The difference 
between marginal and average returns is likely to be 
greater in densely than in sparsely populated countries. 
In interprethig the figures for Australia and New Zealand, 
the special position of those countries should be remem- 
bered. Wool, at present prices, is the form of production 
yielding the highest returns per man, but most of the 
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land suitable for wool-growing is already being used. 
Any extension of production at the margin would probably 
take the form of meat, dairy produce or wheat, showing a 
marginal return well below the average. 

We can analyse this problem rather more thoroughly 
and with more satisfactory evidence by comparing data 
of actual wages per hour paid to difierent classes of labour. 
In Table II which follows, unskilled urban labour is 
throughout taken as the standard of measurement. With 
it are compared the wages of agricultural labour, and of 
various types of skilled urban labour. 

The credit for some pioneer thinking on this matter 
should go to Professor A. G. B. Fisher ^ of New Zealand 
(now with the International Monetary Fund). Professor 
Fisher pointed out that the margins between skilled and 
unskilled wages might be expected to be relatively wide in 
primitive countries or in countries at an early stage of 
industrial development, and relatively narrow in countries 
with long industrial experience, where the acquisition of 
the required skills and education was easier. 

The figures in Table II give abundant support to this 
generalisation. At the time when Professor Fisher wrote, 
the United States indeed seemed to be a case of exceptio 
prohat regulam. This discrepancy was very puzzling. 
Unfortunately, nobody in the 1930s took the opportunity 
of making the prediction of what has in fact come about ; 
namely, that margins for skill in the United States have 
been extraordinarily reduced during the last decade. They 
may indeed be expected to go on narrowing further. 

There was, however, one point which escaped Professor 
Fisher’s generalisation, and only emerged as a result of 
further analysis. The narrowest margins of aU — some- 
times indeed an actual premium upon unskilled labour — 
appear in a fairly wealthy community when it is still m 
the early stages of settling a new territory, such as Australia 
in the 1880s, or the United States eaply in the nineteenth 

\co%td. on ja, 632 

^ First doveloped in a memorandum which ho prepared in the early 1930s and 
further expanded in his book, The Clash of Progress and Security (1935). 



TABLE II 

Relative Wages (Unskilled Urban Labour = 1) 
Source : I.L.O. Year Book, if no other source indicated 
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century. Under these circumstances, indeed, we can still 
see how a relative shortage of unskilled labour would 
come about. At a later date this tends to be made 
good by immigration and a more normal relationship 
restored. 

We also reach the same conclusion, in an interesting 
way, by comparing regional figures within the Unite^ 
States at the present time. 

Relatively high wages for skilled men in the engineering\ 
trades prevail at the stage when the mechanical industries 
are just developing. Very high figures prevail in some 
undeveloped countries now, and Britain passed through 
the maximum about 1845. In nearly every country this 
figure shows a downward tendency, and in many countries 
now the margin is very small indeed. 

In the building trades, fairly wide margins also prevail 
in the undeveloped countries. In this case we are not 
deahng with new technical knowledge which has to be 
acquired, as in the engineering trades, but that from 
ancient crafts. On the other hand, in many countries 
there may be difficulty in acquiring the degree of literacy 
required to practise as a building craftsman ; or access 
to the trade may be made difficult by guild or Trade Union 
restrictions. 

It is probably the varying severity of these restrictions 
on entry, a rather arbitrary matter, which accounts for 
much of the differences between the coefficient in different 
countries. The coefficient in the U.S.A. rose to an 
unprecedented height in 1938 and has since fallen heavily. 
In this case it may well have been that the Unions 
made their restrictions more stringent than ever to com- 
pensate themselves for the serious unemployment then 
prevailing. 

So far as the building trades are concerned, we are 
indeed fortunate in having a series prepared by Lord 
Beveridge ^ showing the ratio between wages of carpenters 
and labourers on seven manors, over the period 1280-1460. 
These give the interesting result that the ratio started 

^ Uconomic History JievieWt 1946. 
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liigli, but was falling in the early part of tbe fourteenth 
century, and remained particularly low for a century after 
1350. 


1280- . 

. 2-02 

1370- . 

. 1-36 

1290- . 

. 1-88 

1380- . 

. 1-31 

1300- . 

. 1-88 

1390- . 

. 1 -25 

1310- . 

. 1-83 

1400- . 

. 1-31 

1320- . 

. 1*79 

1410- . 

. 1*22 

1330- . 

. 1-79 

1420- , 

. M 8 

1340- . 

. 1*59 ! 

1430- . 

. 1-23 

1350- . 

. 1-38 

1440- . 

. 1-26 

1360- . 

. 1-32 

1450- . 

. 1-30 


We know particularly from J. C. Russell’s study ^ that 
the Black Death of 1349, though it occupies such a 
unique place in our history books, was in fact only the 
first of a series of recurring epidemics, which probably 
brought about a substantial population reduction, certainly 
a cessation of growth, in the second part of the fourteenth 
and first part of the fifteenth centirries. Such a state of 
affairs would almost certainly have brought about a 
relative scarcity of unskilled labour and would account 
for the low ratio shown. But we must not treat this as the 
sole factor at work. It is the fall in the ratio before 1349 
that is interesting. It appears that this must be attributed 
to an increasing number of men, freed from feudal 
restrictions, taking up the trade of carpentering, and a 
freedom from guild restrictions (at any rate in rural areas) 
which enabled them to enter the trade. 

A regional analysis will throw more light on the extra- 
ordinary figures for the U.S.A. A general review, covering 
all trades but giving its results in an approximate form, 
was prepared by the U.S. Department of Labour. ^ 

Table III shows an equalising trend between 1907 
and 1919, resumed again after 1937. Throughout the 

1 English Mediaeval Population, 

® Mmthly Labour Eeview, August 1948. The last column was prepared from 
some supplementary information published in Monthly Labour EevieWy November 
1953, and relates only to the wages of carpenters and oleotrioians as skilled men, 
and janitors as unskilled. 
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South has been the region of greatest inequality, the West 
of greatest equality. 


TABLE III 


Wages of Skilled Men (Unskilled ^100) in U.S.A. 
BY Regions, 1907-53 



1907 

1918-19 

1931-32 

1937-40 

1945-47 

U.S.A. 

205 

175 

180 

165 

155 

Nortli-East 

200 

165 

175 


155 

South . . j 

215 1 

195 i 

190 


170 

Mid West . 

190 

175 

170 


150 

Far West . 

185 

170 

160 


145 


1952- 63 


137 

137 
146 

138 
134 


! 


For the building trade a more detailed analysis is 
possible by size of city.^ 


TABLE IV 

* 

Building Wages in U.S. Cities, July 1949 



$ PEK Hour 



Population 
of City 

Journey men 


Helpers 

Ratio 

Over 1,000,000 . 

2-50 


1*72 

145 

500,000 , 

2-36 


1*60 

148 

250,000 . 

2-22 


1-48 

1*50 

100,000 . 

2*14 


1*36 

1-57 

40,000 . 

2-04 


1-24 

1-64 


A long-period comparison going back to 1874* shows 
that the ratio between craftsmen and labourers’ wages in 
the building trade in New York was greater than the 
national average up to about 1890, but less than the 
national average in more recent times. In a number of 
other large industrial cities the relative wage of craftsmen 
was again lower than in New York, particularly in San 
Francisco and Seattle. 

On the wage data for 1942,® contour diagrams were 
constructed, showing the wage rates of common labour 

^ Monthly Labour Beviewy December 1949. 

^ Published annually in April of each year in Engimering News-Becord. 

* Engineering Newa-Becord, 23rd April 1942. 



Contours of Wages of Common Labour 

CENTS PER HOUR 



Contours for Ratio between Average Wages op Carpenters, 
Bricklayers and Structural Ironworkers and Wages of 
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and the ratio of craftsmen’s wages throughout the U.S.A. 
These diagrams make it clear that the cause of the dis- 
parity is the unusually low wages for unsldlled labour in 
the South-East, apparently due to the presence of a large 
coloured population, while the earnings of craftsmen doj 
not vary so much between regions. This situation hasl 
probably already been considerably modified since 1942. \ 

It is sometimes urged that, in many countries, the\ 
severity of the winter weather makes building work \ 
impossible for a considerable part of the year, and that \ 
therefore builders require correspondingly high hourly 
wages while they are working. By this reasoning, we 
should expect the margins in countries like Finland and 
Sweden to be higher than in southern European countries, 
but they are not ; and the builders’ margins in Canada 
are lower than in the United States. 

The comparatively low degree of mechanicatl skill 
required to drive a motor truck should be abundant in an 
economically developed country ; and indeed in many 
cases we find that the wage for such work is now at or 
below the level of ordinary unskilled labour, which calls 
for a greater muscular effort. It will be seen, however, 
that there arc still a number of countries in which even 
this degree of skill calls for high relative remuneration. 

Some extremely valuable information about relative 
wages all over the world about 1870 is available in Thomas 
Brassey’s Work and Wages. Brassey was the outstanding 
railway constiuction contractor of his day, and learnt 
about labour at first hand. Comparing all the countries 
of Europe, and also Canada and India, he reached the 
broad conclusion that the productivity of unskilled labour 
was about proportional to the money wages it received. 
Serf labour in Eussia or the Austro-Hungarian Empire 
(we should reipember that railways began before serfdom 
ended), he found, worked with an efficiency only one-half 
to one-third that of the Englishman. 

In some countries in the 1870s transport and com- 
munication was still so little developed that very wide 
changes of wages, or variations between regions, were 
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possible. Thus the figures for Spain, quoted in the table, 
show unskilled wages rising three-fold during the course of 
a single contract, with skilled wages rising faster still — an 
interesting microcosm of the condition whereby a country 
in the early stages of development may find itself relatively 
short of skilled labour. On a construction contract in 
Canada (where communications were a little better) in 
1872, Brassey found labourers’ wages rising 70 per cent, 
from 85 cents to $1-45 per day, during the course of 
construction. Masons’ wages were $1-80 per day and 
apparently did not change much during the course of the 
contract. In Canada, a sparsely populated country, it 
was a relative shortage of unskilled labour which fost 
appeared. 

Considerable interest attaches to the trend of the 
relative incomes of domestic servants. A most interesting 
historical study for England has been prepared by Mr. 
T. H. Marshall.^ In 1634, the earliest year recorded by 
him, both men and women servants received between 
£l : 10s. and £2 : 10s. per year, plus their keep, which we 
may put at £4 : 6s. per year on the basis of Gregory King’s 
figures of average food consumption and rent per head of 
population in 1688, or, if we assume that servants wore 
also provided with clothing, £6 : 3s. on the same basis.* 
The average wage of a labourer in 1688 was £15, and 
King estimated the average artisan income at £40. 
Though the data are not clear, it appears that domestics’ 
earnings in the seventeenth century wore well below those 
of outside wage workers. 

During the eighteenth century factors seem to have been 
operating, though we cannot analyse their relative signifi- 
cance, to raise the relative earnings of domestics — perhaps 
the wage-earning population enjoyed an increased mobility, 
demand for domestic servants increased owing to high 
incomes of landowners and increasing concentration of 
property, and to expanding factory and workshop indus- 
tries competing for labour. London footmen, who received 
keep and tips (and livery ?) in addition to their wages, 

^ Economica, 1929. * National Income and Outlay, p. 219. 
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received £6 per annum in the early eighteenth century, 
£10 per annum in the later eighteenth century. Men- 
servants providing their own food, in the latter period, 
received £39 per year, while labourers received only £30, 
craftsmen £45.^ Mr. Marshall has collected abundant 
evidence in literature of employers’ complaints about the 
rising wages of women domestics, who by the end of the 
century were earning wages not far short of the men — “ a\ 
fat Welsh girl, just come from the country, who scarce^ 
understood a word of Enghsh, capable of nothing but 
washing, sweeping and scouring ” expected her keep, plus 
six guineas per annum wage, plus a guinea per annum 
“ tea-money ”. A really experienced woman cook could 
command £21 per year. In the country wages were only a 
pound or so below London levels, though perhaps the keep 
provided was more austere. But they were probably 
considerably better off than the farm labourers, who 
earned £20-£25, plus some drink and a few perquisites. 

The course of domestic wages through the nineteenth 
century was traced by Sir Walter Layton^ in a diligent 
study of newspaper advertisements and other original 
sources. In 1911 average income of female domestics, 
including keep, was valued by Professor Bowley at £37, 
while average wage of women and girls employed in industry 
was £31 in 1906. How this position was built up may be 
seen from Sir Walter Layton’s data, expressing the ratio 
of domestic to general female wages (1900 = 1) ; 


1823-27 . 

. -70 

■ 1863-67 . 

. -83 

1828-32 . 

. -78 

1868-72 . - . 

. -82 

1833-37 . 

. -85 

1873-77 . 

. -81 

1838-42 . 

. -91 

1878-82 . 

. -87 

1843-47 . 

. -97 

1883-87 . 

. -94 

1848-52 . 

. -95 

1888-92 . 

. -97 

1853-57 . , . 

. -89 

1893-97 . 

. -98 

1858-62 . 

. -83 




These unexpected trends would well repay further study. 

^ Gilboy, Wages in EigUeenth Century England. 

* Journal of the Royal Statistical Society ^ 1908, p. 515, 
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After 1911, approximately the same ratio appears to 
have obtained until the 1930s. A similar study for 
Chicago over the period 1890-1929 was made by Professor 
Douglas.^ Assuming that the value of keep was $6 per 
week in 1926, and varied with the retail prices index for 
the other years, we obtain the following ratio of domestic 
wages to average female factory weekly wages (National 
Industrial Conference Board data since 1920, carried back 
for earlier years by index of wages in textile, clothing and 
confectionery trades) : 


Ratio of Domestic Waoes to Average 



Female Factory Wages 


1890-94 . 

. 1-11 

1910-14 . 

. 1-35 

1895-99 . 

. 1-13 

1916-19 . 

. 1-18 

1900-1904 

. 1-21 

1920-24 . 

. 1-23 

1905-09 . 

. 1-26 

1925-29 . 

. 1-15 


The comment by Mr. George Stigler^ that between 

1899 and 1939 domestic servants’ incomes probably did 
not change relative to manufacturing wages, is Hterally 
true, but conceals a marked upward movement from 1890 
to 1914,® followed by a downward movement. Further 
analysis is certainly desirable. 

Quite an interesting table for Norway (Table V) can 
also be compiled over the same period.^ 

Finally we may examine the relative position of those 
performing clerical, professional and administrative duties. 
It is in these fields that we naturally expect relative earn- 
ings to be highest in the least-developed and least-literate 
countries. Thus, to give two examples,® in Cuba, when 
unskilled labour was paid $2 per day in Havana (26-30 
per cent less in the rest of Cuba) ordinary male clerks 
earned $4- $6 per day. In the Dominican Kepublic the 

^ Journal of American Statistical Society, 1930, p. 48. 

* National Bureau of Economic Research, Occasional Paper 24. 

* The Coates Report on Wages and Prices, 1916, shows that in Canada, between 

1900 and 1913, domestic wages rose relative to general wages by 20 per cent. 

* Data from Annuaire International de Siatistique, 1920. 

® International Reference Service, October 1946. 
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ratio was wider, unskilled labour being paid 0-76 to 1 
peso per day, salesmen 3 pesos per day. 


TABLE V 



Average Daily 
Cash Wage of 
Women Domestics 
(Annual Wage-^ 
300), kr. 

Do. including 
Income in Kind* 

Ratio to Wage 
of Women \ 
Factory Worker 

L 

1885 urban 

0-28 

0*60 

0*53 

\ 

1885 rural 

0-24 

0*70 

0*72 

\ 

1900 urban 

0-43 

0*92 

0*60 

1900 rural 

0*33 

0*80 

0*67 

1915 urban 

0*72 

1*70 

0*57 

1915 rural 

0*64 

1*35 

0*G8 


* Income in kind computed from difference in wages witli and witliout board and lodging, i 
paid in other trades. ^ 


Table VI gives for the U.S.A. ratios of average salaries, 
per hour, to unskilled wages. Up to 1926 the data are 
from Professor Douglas’s Heed Wages in ike U.S. The 
figures are kept up to date by means of average salaries 
for 1938 shown by Professor Kuznets in National Income 
and its Composition and for 1951 in the National Income 
Estimates published in Survey of Current Business. 

As the earnings of unskilled labour, which we take as 
a basis of comparison, are given on an hourly basis, and 
other earnings on an annual basis, we have to make some 
assumptions about average hours. For clerical work 
there are estimated to be 40 per week since 1938, 48 
previously. For 1938 and 1951 the average salary in 
wholesale and retail trade is taken as representative of 
clerical wages. For the Federal Civil Service and the 
Post Office hours are taken at 41 throughout. Teachers’ 
hours are taken at 1200 per year, except to allow for 
the part-time teaching which prevailed before 1926. The 
average hours worked by clergy are taken at 40 per week 
throughout. 

The earnings of teacliing, relative to other labour, 
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have always constituted an interesting economic problem. 
It was discussed by Ibn Khaldun in the fourteenth century. 
Of professors and teachers he wrote that “ their wealth is 
limited, because the need of society for them is not great, 
and at times they have been considered unnecessary ; 
furthermore they refuse to have recourse to flattery of 
powerful potentates in order to be patronised by them 
and through their prestige gain wealth : they consider this 
as dishonourable ”. 


TABLE VI 



1890 

Average unskilled earn- 


ings, cents per hour . 

14*8 

Relative earnings : 


Clerks . 

2*29 

Federal Civil Service. 

3*57 

Post Office 

2-38 

Clergy . 

2-58 

Teachers . 

1-83 


Professor Stigler’s esti- 
mates for teachers : 
Rural 
Urban 


1900 

1913 

1926 

1938 

1951 

15-1 

20*4 

43*3 

48*2 

143*0 

2*67 

242 

148 

142 

MO 

3-37 

2*59 

1-95 

1 rro 


2-46 

2*21 

24)0 

1*78 

1*26 

2*33 

2-07 

2*03 

1*78 

0*77 

2-16 

242 

248 

2*44 

140 

1-40 

141 

1*80 

1*51 


4-15 

3-54 

347 

3*40 

. , 


In the U.S.A. Professor Stigler’s figures show the 
teacher improving his relative position up to the 1920s 
but losing again since. Professor Stigler’s figures cannot 
be fully brought up to date ; but the urban primary 
school teacher whose average hourly earnings (assuming a 
1200-hour year) stood at 3-4 times the average unskilled 
wage in 1938, stood at 3‘15 in 1941 and 2-71 in 1949. 
For urban secondary teachers the corresponding figures 
were 3-86 and 3- 12. The salaries of university teachers in 
relation to those of urban primary and secondary school 
teachers were calculated by Professor Stigler as follows : 
1910, 2-39 ; 1920, 1-97 ; 1926, 1-65 ; 1938, 1-47 ; 1942, 
1-43 ; 1949, 1-29. 

For Australia, however. Professor Gordon Wood in 
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the pamphlet, The Purchasing Power of a Pedagogue, finds 
that male teachers’ salaries in the State of Victoria fell 
relative to wage-earners’ incomes by 25 per cent between 
1911 and 1944 (but female teachers by only 5 per cent) : 
incomes of New Zealand university professors by 36 per 
cent and lecturers by 28 per cent relative to wage-earneils, 
between 1914 and 1940. Incomes of Australian university 
lecturers fell 16 per cent ; of professors were maintained uiil 
changed, relative to wage-earners, between 1920 and 1940\ 

The same tendencies are also marked in the case of\ 
U.S. postal employees and Federal public servants. In the 
1890 s a man with the necessary degree of education and 
other qualifications^ to enter the Federal Pubhc Service 
was in a very privileged position, enjoying much shorter 
hours as well as much higher wages than the industrial 
worker. These privileges have now disappeared. Owing 
to the relative stabihty of these salaries, the scries is subject 
to abnormal fluctuations in years like 1920 and 1932, but in 
general the trend is seen to be strongly downwards. In 
the case of ministers of rehgion, the trend seems to be 
definitely downwards. 

It can only be concluded that the increased supply of 
skilled labour in the U.S.A., created by industrial progress 
and better education, has been more than taken up by the 
increased demand in certain occupations. It appears that 
American education is designed more to produce clerical 
workers than skilled manual workers. Thus, between 1910 
and 1947, the demand for clerical workers and salesmen in 
the U.S.A. rose from 10-2 to 18-2 per cent of the occupied 
population, yet the supply of this labour was so abundant 
that its relative remuneration was heavily reduced.® During 
the same period the demand for skilled workers only rose 
from 11-7 to 13-3 per cent of those occupied, yet apparently 
the supply in, a number of occupations was deficient. 

1 Information is not available to throw light on the relative importance of 
educational and of political qualifications in appointments to the Public Service 
at that time. 

2 Regarding the years after 1938, Federal Reserve Bank indexes show that 
clerical and professional salaries rose only 67 per cent between 1939 and 1947, 
wliile manufacturing wages doubled. 
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Professor Fourastie^ has assembled data from which 
he can compute, roughly, the long-term trend of real 
salaries in the French Civil Service and teaching profession. 
Taking 1910 as 100 throughout, we obtain ; 


TABLE VII 



Office 

Boys 

Civil Service 
Principals 
(Chefs de 
Bureau) 

Civil Service 
Heads of 
Departments 
(Directenra 
G4ndraux) 

Highest 
ranking Posts 
(Conseilleurs 
d’P.tat) 

School and 
University 
Teachers 

1815 

96 

85 

110 

111 

88 

I860 

85 

81 

108 

168 

, , 

1875 

87 


108 

108 

81 

1925 

106 

119 

107 

62 

69 

1940 


103 

102 

94 

112 

1948 

103 

73 

58 

I 

56 

74 


The deterioration in the relative position of the liigher- 
salaried and professional man is also very strikingly 
shown for the Netherlands by the diagram on page 544.^ 
The relative earnings of unskilled, skilled, clerical and 
other workers measiu’e the effect of both changes in demand 
and of changes of supply of the different types of labour. 
Another angle on this problem is obtained by measuring 
the relative amounts of unemployment which prevail for 
different classes of labour, at various times and places. 
To obtain really comprehensive records of unemployment 
we generally have to rely on Census data, except that, 
for the U.S.A., annual Labour Force statistics are now 
sufficiently comprehensive. 

The comparative constancy of some of these ratios is 
remarkable, especially when we see that more or less the 
same ratios prevail both under the extreme unemployment 
of the 19308 and the very fuU employment of the present 
day. It is hard to explain the constancy of such ratios 
from the demand side. There may possibly be an explana- 
tion on the supply side ; especially for the persistently 

1 In La Civilisation da 1960 and Le Grand Lspoir du XX^. si^cle. 

* I acknowledge with thanks permission to reproduce this diagram from 
De FiTifanciele. Positie van de M iddengroepen in Loondienst, by Dr, J. G. M. Delf- 
gaauw and A. I. V. Massizzo. 
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high unemployment among unskilled manual workers, 
which may perhaps be explained by the rate at which 
labour enters this category by “falling” from better- 
paid occupations, due to various misfortunes and accidents. 

We must now, however, turn our attention to the more 
long-period problems of the supply of labour to difierent 
occupations. Why are a certain number of men, now, 
offering themselves for employment as unskilled labour, 
or in any other field % In spite of all the supposed 
“ mobility ” of modern society, one of the most important 


TABLE VIII 

Relative Rates of Unemployment among Males 
IN Djffekent Occcipation Gkoups 



England 

and 

Great 

Britain, 

1951 

U.S., 

u.s.,* 

Australia, 

Canada, 


Wales, 

1931 

1940 

1949 

1933 

1931 

General rate of uiiomploy- 







meiit per 

12-7 

24 

13-8 

5-5 

18*9 

19-6 

Jlatios to general rate : 







Unskilled manual , 

240 

242 

241 

2-28 

246 

1-88 

Agriculiural wage workers 

()-f>0 

0-76 

0-90 

0-71 

0-70 

0-99 

Personal service workers . 
i Salesmen and shop 

()'78 

1-85 

0-89 

141 

1-09 

0-61 

assistants . 

0-02 

1-05 

0-64 

0-63 

0-97 

0-53 

I (Clerks .... 

043 

o-r»7 

0-07 

0-69 

0-70 

041 


* Male and female. 


reasons, statistically, why men are offering themselves for 
a particular kind of job, is simply that their fathers also 
were engaged in similar employment. Of course, we do 
well to examine the causality of the relationship more 
closely : whether men in certain occupations cannot afford 
to pay for the education or apprenticeship which they 
would like to have had for their sons, or whether employers 
tend to judge sons on the achievements of their fathers, or 
whether it is a simple but natural tendency for sons to 
try to imitate their fathers’ careers. But, whatever the 
mechanism may be, we cannot get away from the fact 
that the present-day employment of a great number of 
2m 
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men seems to have been determined by the employment 
of their fathers. 

This interesting branch of knowledge is described 
rather unfortunately by some researchers as the problem 
of “ social mobihty Such a title should include studies 
both of changes of occupation within a man’s lifetime, arid 
of the tendency for occupations to be inherited. Both 
these problems have been largely neglected up to nowV 
but rather more work has been done on the problem of 
inheritance of occupation, which appears, at first sight, to\ 
be the more important of the two problems. 

In the fi.rst decade of this century some pioneer work 
was done by Chapman in England and Chessa in Italy. In 
1929 Professor Ginsberg published some further studies in 
London. Arising out of the New Survey of London Life 
and Labour, Professor Sir Arthur Bowley ^ published the 
results of a much larger study covering several tliousands ' 
of families in London. Unfortunately this study was 
vitiated by two defects, (1) it covered only families where 
the head of the family was either a manual worker or a 
retail salesman, (2) records of the sons’ occupations were 
only obtained for those sons who were still living in their 
fathers’ homes, and therefore heavily biased in the direction 
of the younger or less successful men. The remarkably 
high degree of apparent “ occupational inheritance ” shown 
by Sir Arthur Bowley ’s study therefore is partly due to 
statistical bias. 

Up to the 1930s studies in this fi.eld in the U.S.A. were 
confined to some interesting but limited investigations, 
such as those of Taussig, into the families from which 
successful business managers had sprimg. A much more 
thorough and comprehensive technique was pioneered by 
Professors Anderson and Davidson ® in a study which 
throws a flood of fight on the economic mechanism through 
which labour is selected for different occupations. In a 
flourishing and newly developed city of moderate size in 

1 Economica, 1936. 

* Occupational Mobility in an American Community, Stanford University Press, 
1936. 
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TABLE IX 

each 100 Men nowls'ngagTdTn: 


Fathers were engaged in : 

J rofessional occupations . 
harming, proprietors and 
managers of businesses 
Uerical occupations 
Skilled manual occupations 
Semi-skilled manual occu' 
pations 
Unskilled 


V'VAVCWCVVIUXI ; 

College 3 or more years 
College 1-2 years . 
Primary and high school 
11 to 12 years in all 
Primary and high school 
9 to 10 years in all 

Primary school only, 5 to 8 

years 

Primary school only, 4 
years or less 

First employment was : 
Higher type of occupation 
than present 

Present type of occupation 
Lower type of occupation i 


Profession 

Occupa- 

tions 

, Proprietoi 
11 and 
Managers 
of 

Businessei 

•8 

Clerical 

Occupa- 

tions 

Skilled 

Manual 

Occupa- 

tions 

Semi- 

skilled 

Manual 

Occupa- 

tions 

Unskilled 

Manual 

Occupa- 

tions 

10 

2 

9 

4 

4 

3 

61 

9 

9 

73 

6 

11 

46 

7 

20 

38 

3 

39 

41 

2 

24 

44 

2 

8 

6 

5 

1 

8 

3 

15 

5 

11 

10 

19 

4 

39 

100 

10 





• • 

12 

6 



.. 


20 

64 

13 

26 

11 

•• 

18 

18 

11 

8 



22 

12 

71 

66 

48 


18 


5 

•• 

41 

60 

40 

42 

58 

82 

18 

13 

87 

51 

49 

3 

97 
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education and of previous employment was obtained from 
a smaller sample. 

Men between 20 and 34 were found to have pursued, 
on the average, more than three different occupations ; 
men over 35 more than four. This indicates a considerable 
and probably unnecessary extent of trial and error in tHe 
choice of occupations. But Table IX indicates that. 


TABLE X 



Occupations of Fathers \ 

Professional 

Farmers, 

Proprietors 

and 

Managers of 
Businesses 

Clerical 

Skilled 

Manual 

Semi- 

skilled 

Manual 

Unskilled 

Manual 

Total number of sons . 

77 

794 

70 

295 

69 

242 

Average per family . 

2*5 

2*7 

2*2 

2-3 

2-0 

2-8 

Percentage distribution of 







sons between ; 






‘ 

Professional . 

25 

15 

26 

6 

16 

4 

Farmers, proprietors and 







managers of businosses 

10 

32 

23 

14 

7 

10 

Clerical . , , . 

26 

13 

23 

15 

9 

14 

Skilled manual 

18 

15 

16 

42 

25 

14 

Semi-skilled manual 

12 

11 

7 

17 

29 

16 

Unskilled manual , 

8 

14 

7 

6 

14 

42 

Figures for previous genera- 







tion: 







Professional , 

29 

6 

0 

5 

0 

i 3 

Farmers, proprietors and 







managers of businesses 

44 

66 

27 

21 

23 

17 

Clerical .... 

10 

6 

20 

11 

12 

0 

Skilled manual 

12 

11 

53 

49 

31 

16 

Semi-skilled manual 

2 

2 

0 

5 

31 

4 

Unskilled manual . 

3 

9 

0 

9 

3 

60 


spite of this superficial mobility, American society is in 
danger of forming highly stratified classes. Entry to 
professions is confined by law or custom to those with 
three years of college education, which in effect confines it 
almost entirely to the children of business and professional 
men, with a small proportion from poorer families. The 
business class appears to be also highly stratified ; children 
of business men and farmers constituted three-quarters of 
its numbers. These children have had all kinds of educa- 
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tion, ranging from the highest to the lowest, and a surpris- 
ingly large number of them (42 per cent) start managerial 
work as soon as they finish their education without having 
to graduate through clerical work. 

The clerical class is of more mixed parentage and of 
more mixed education. The outstanding feature of this 
class is that most of those engaged in it started on clerical 
work as soon as they left school. 

The skilled manual class, on the other hand, only con- 
tains a small proportion of men who were apprenticed or 
otherwise entered the skilled trades on leaving school. 


TABLE XI 

Occupied Males in Canada oveb 25 in 1941 
(Thousands) 





Occupations in 1931 



' 



Commerce 






Agriculture 

Industrial 

and 

Finance 

Service 

Clerical 

Labourers 

Total 

Numbers occupied in 1931 

862 

883 

226 

210 

129 

194 

.* 

Occupationa in 1941: 








Agriculture 

725 

29 

4 

4 

1 

13 

776 

Industrial . 

81 

766 

20 

13 

13 

62 

946 

Commerce and finance 

13 

23 

182 

6 

12 

5 

241 

Service 

13 

28 

9 

181 

7 

10 

248 

Clerical 

3 

10 

7 

3 

94 

2 

119 

Labourers . 

27 

27 

3 

3 

2 

112 

174 


The great majority graduated to skilled work from un- 
skilled or semi-skilled. The majority also have not had a 
liigh-school education ; and this class is largely recruited 
from the children of farmers and business men. It is 
certainly a curious paradox that the semi-skilled class has, 
on the whole, a somewhat better education than the skilled. 
The unskilled class is recruited largely from the children 
of unsuccessful farmers and the children of unskilled 
labourers. 

Another opportunity of studying short-term changes of 
occupation within a man’s career (Table XI) was given by 
the Canadian Census of 1 941 , which tabulated men’s occupa- 
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tions at that date, in comparison with, the occupations that 
they had been following at 1931. It is true that this survey 
covers a very depressed decade ; but even so, the degree 
of occupational mobihty appeared to be much less than 
might have been supposed. In the case of agriculturei a 
dechning occupation, 93 per cent of those at work in 1 9ttl 
were survivors of the agricultural labour force of 1931 
and only 7 per cent new entrants. In no other group of 
occupations was this ratio so high. \ 

Only a rough outline analysis can be made in these larg© 
occupational groups. A full table by individual occupa- 
tions, at both Census dates, is available but is statistically 
rather unmanageable. Probably the most significant in- 
formation to extract is to survey those occupations in 
which, of all those employed in 1941, a significant pro- 
portion had been drawn from occupations of an entirely > 
different type in 1931 (Table XII). (We corrfine the 
tabulation to men over 25 in 1941, so as to exclude young 
new entrants into occupations.) In most occupations, 
somewhere between 20 and 30 per cent of those engaged 
in 1941 were found to have been drawn from quite different 
occupations a decade earlier. Let us therefore concentrate 
our attention upon occupations in which such movement 
was unusually low (below 20 per cent) or unusually high 
(above 30 per cent). We would naturally expect rapidly 
expanding occupations to have a very high proportion of 
new entrants, declining occupations very low. This is 
generally true ; but there are some interesting exceptions. 

A series of modern studies of occupational inheritance 
have recently become available in different countries. 
Though the definitions and methods are not entirely 
comparable, they are nearly enough so to enable us to 
make some preliminary international comparisons. Miss 
Natalie Rogoff,^ a young pioneer in this field, has prepared 
two large comprehensive tables for the city of IndianapoHs, 
referring to all men who married in the county in the 
periods 1906-12 and 1938-41 (the occupations of both the 

1 HecerU Trends in Occupational Mobility^ Glencoe, Illinois, The Free Press, 
1953 . 



CANADA, 1941 

Of the men at work in si)ecified occupations, who were over 25, proportion who had been engaged in an entirely different type of occupation in 1931 : 

Unusually Low Unusually High 

Under 10% 1 10-20% j 30-40% 1 40-50% ! Over 50% 



Do. 20 per cent or more farmers and farm workera Coopers Bus and taxi drivers 

Printers Master builders 

Telegraphists Stockbrokers 

Bricklayers 
Plasterers 
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bridegroom and of his father have to bo entered upon the 
marriage register). As her tables give each occupation 
singly it is possible to re-group them to fit the classifications 
used in other countries where necessary. 

Professor Glass and his stafi in the London School of 
Economics have recently, with Government help, completed 
a fairly large survey for Great Britain. Instead of tlie 
conventional grouping of occupations which many investi-\ 
gators have hitherto used they attempted to make a\ 
scientific grouping on the basis of the esteem'" in which \ 
various occupations were held, as shown by the answers 
of a number of representative citizens interviewed. 
Unfortunately Professor Glass’s conclusions led him to 
group together skilled manual workers, salesmen and 
clerical workers in one class in his list, which reduces its 
value for comparison with other countries. The French 
Institiit National dcs Etudes Demographiqiies nfade an 
interesting collection of family histories, occaipational and 
educational, of over a thousand French families.^ A smaller 
sample for Italy was taken, on similar lines, by Professor 
Livi,2 supplemented by a rather larger sample, referring to 
Borne only, taken by Professor Leimer.® 

The method of international comparison was to prepare 
a ‘‘ standard table "" showing the degree of occupational 
inheritance among men marrying in Indianapolis in 
1938-41 and then to compare this with other American 
figures, and with figures for other countries (Table XIII). 

In the first, or standard table, as we look down the 
diagonal, we see quite a strongly marked tendency for 
sons to be of the same occupational type as their fathers, 
or at any rate not too many stages removed from it. 

Our first comparison with this standard is the table 
for men marrying in Indianapolis in the years 1905-12. 
At that date, ♦for any given father’s occupation, there was 
a considerably greater probability of the son becoming a 
skilled craftsman than there is now, a somewhat greater 

1 Brosard, Population, Jul;y’-Se[)tember 1950. 

Populaiion, January -March 1950. 

* World Population Conferonoo, 1954. 
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.probability of his becoming an unskilled labourer, and a 
much smaller probability of his becoming a semi-skilled 
worker. This is nothing but a reflection of the external 
fact that modern industry demands many more semi- 
skilled men, fewer genuine craftsmen or labourers. 

After discounting this predominant fact, we see that 
the number of sons rising to considerably better-paid and 
better-skilled occupations than their fathers in 1912 was 
generally less than in 1938-41 ; but the differences were 
not as marked as might have been expected. 

The table for coloured men is disquieting. The great 
majority had to become unskilled labourers. This applied 
even in the case where the father had achieved a better 
social position. 

When the figiu’es for San Jose are compared with those 
for Indianapolis, we find considerably greater proportions 
of sons becoming proprietors, managers and professional 
men, and also a higher proportion of unskilled labourers. 
This may be due to a quite Afferent occupational structure 
in the town, or to an unrepresentative sample. 

The table for Great Britain also shows comparatively 
fewer sons entering semi-skilled occupations ; in this 
respect the industrial structure of present-day Britain 
probably bears some resemblance to that of the U.S.A. of 
1905. The negative figure in this column is counter- 
balanced by positive figures in a number of other columns, 
not by any marked concentration of positive figures in 
any one. But the outstanding feature of the British table 
is that the sons of proprietors, managers and professional 
men show much less probability of becoming manual 
workers than do their American counterparts. 

In France, the sample covered agricultural wage- 
earners and peasants, who were not covered by the British 
and American figures. The first two lines of the table 
therefore give the absolute figures of the occupational 
distribution of sons of rural wage-earners and peasants. 
In this case a very high degree of association between the 
sons’ occupation and the fathers’ is shown. 

In the rest of the table it is seen that sons from all 
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types of families show much less tendency to become 
urban manual workers than in the U.S.A. and a much 
more marked tendency to become retailers and artisans. 
Here again, the result reflects the different external 
circumstances in France. But also, as in Britain, there! is 
a tendency for fewer sons of professional men and pro- 
prietors to become manual workers, clerks or salesmen, 
than in the U.S.A. But at the same time, and this result 
may be found rather surprising, of the sons of French 
urban manual and clerical workers, a higher proportion 
succeeded in securing “ social promotion ” than in the 
U.S.A. This may reflect a better educational system in 
France. 

In Italy rural workers and peasants are also included, 
grouped with the unskilled, although the special survey 
for Rome by definition excludes them. Generally speaking, 
the grouping of positive signs down the diagonal and 
negative signs in the corners of the table, indicates that 
Italy is a society of much greater hereditary stratification 
than any of the other countries examined. 

A man’s occupation and financial success naturally 
bear some relation to the education which he has received ; 
though it is not found that this relationship can be specified 
statistically. A sample of the whole male population of 
the U.S.A. between the ages of 25 and 44 in 1946 ^ showed 
the following median incomes in dollars : 


TABLE XIV 



1 

Men with primary schooling only : 


Less than 7 years 

1630 

7 or 8 years .... 

2190 

High School education : 


1*^3 years .... 

2264 

4 years ..... 

2410 

College education 

3029 

All men ..... 

2296 


1 Published in Current Population lieturns. Series P60, No, 3, June 1948. 



X 


RELATIVE INCOMES 


655 


Tables prepared in this way are sometimes used as 
crude propaganda for reluctant students, to explain that 
“ education means dollars While deprecating such an 
approach we should not ignore the important element of 
truth in it. These sample surveys in which some income 
data are collected (now apparently abandoned) were 
found to err systematically in respect of a general under- 
statement of the higher incomes ; and this defect probably 
affects this table. The efiect of education upon income 
may be greater than the table shows, 

A more interesting table (Table XV), compiled from the 
U.S. Census for 1940, shows the median number of years 
of education of various occupational groups, and how this 
has changed for men born in each succeeding decennium. 
Farmers and farm labourers appear to make do with less 
formal education. The professional man has required 
sixteen years of education throughout, while the educa- 
tional requirements of the other groups have been 
gradually rising. To some degree this reflects no more 
than compulsory extensions to the school age, now in 
force in an increasing number of States, from which farm 
childi-en are probably exempt. But, subject to this 
measure of compulsion, it seems clear that the men with 
less education tend to move into certain occupational groups. 

An international comparison of the number of uni- 
versity students per thousand of population in various 
countries was prepared by Dr. Idenburg of the Netherlands 
Bureau of Statistics in 1934.^ The figures from Table XVI 
are from this source, except where otherwise indicated. 
Unfortunately, no comparable information appears to be 
available to bring it up to date. 

The striking result emerges that England has the 
lowest university population in the world, and America 
the highest. Other high populations are found in Austria, 
Lithuania and Czechoslovakia. 

There seems to be little doubt that lack of education — 
technical, secondary and university — has held back 
economic progress in Great Britain, and that abundance of 

1 Journal de la Socidtd des Statietiques de Paris, 1934. 
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education is an important factor in the economic welfare 
oftheU.S.A. 


TABLE XVI 



1910 

1913 

1025 130 

1932 

U.S.A.* 


4-21 1 

88 


England and Wales 


1*07 

1-214 

Germany 

1*113 

M5* 

1*416 

1-97 * 

France . 

1*040 

. . 

1*436 

1-881 

Holland 

0*799 

0*81* 

1*273 

1-57* 

Sweden 

1*019 

1*16* 

1*453 

1-84* 

Spain . 

0*803 


1*408 

1-516 

Norway 

0*896 


1*645 

1-655 

Austria 

1*273 


3*157 

3-615 

Belgium 

1*065 


1*147 

1-398 

Italy 

0*774 


1*136 

1-226 

Czechoslovakia 



2*036 

2-325 

Hungary 

0*671 

0*97* 

1*913 

1-83* 

Greece * 


0*68 

. . 

1-29 

Roumania * . 


0*68 

1-97 


Lithuania * . 
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International Labour Review^ vol. xxxiii, p. 305. t 1016. 


The extent to which universities promote social mohihty 
and reduce the stratification of society depends upon the 
extent to which they are, in fact, open to the children of 
the less wealthy classes. An article by Mile Leplae, in the 
Bulld.in of the Institute of Economic and Social Research of 
Louvain University (December 1946), analyses the position 
in Louvain University and quotes similar analyses for 
some other universities. 

Parentage op Students at Louvain Universitv 
(Percentage Distribution) 


Agriculturists ... 13 

Army .... 2 

Medical and pharmacy . 8 

Commerce .... 22 

Teaching .... 7 

Salaried and public servants 21 

Industry .... 20 

Law 7 
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Comparing this with the industrial distribution of the 
occupied population of Belgium, this indicates a fair degree 
of inter-class mobihty, though agriculture and manufacture 
provide a proportionately small, and the professions a 
proportionately large, share of the students. Mile Leplae 
made a further analysis of the parentage of students [in 
the different faculties and found that, on the whole, thOTe 
were no marked differences in the parentage-analysis for 
the different studies. The outstanding occupation was the 
study of Notariat (study for sohcitor’s qualifications, a 
separate faculty from Droit, or qualifications for barristers). 
In this faculty 63 per cent of the students were themselves 
the children of Notaires. In the medical faculty, on the 
other hand, only 11 per cent were the children of doctors. 

MUe Leplae also made a careful analysis of the success 
in examinations attained by the children of different 
parents, and found no very significant difference with the 
outstanding exception that the children of university 
professors scored on the average 34 per cent above the 
normal. It remains to be determined whether hereditary 
or environmental factors were at work. 

In the Netherlands a somewhat larger share of the 
university places were taken by children of professional 
men as shown by official inquiry in 1936-37 : 


Industry and commerce 37 •! 

Salaried and public service 19-2 

Teachers ... 14*1 

Other intellectual professions 19‘3 

Indeterminate and miscellaneous 10-3 


The parentage of 1653 students at the University of 
Baden between 1898 and 1921 included 8 per cent teachers, 
15 per cent salaried and public servants, 6 per cent artisans 
and virtually no children of lower-paid wage-earners. 
Nearly all the remainder appear to have been children 
of professional and business men. In the University of 
Leipzig, between 1871 and 1911, over half the students 
were the children of teachers, lower-paid salary-earners, 
artisans, wage-earners and peasants. 
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A recent French, study ^ of a sample of boys who 
entered lycees in 1942-46 showed the distribution of the 
boys’ fathers as follows : 

Per Cent 


Peasants ...... 9 

Urban manual workers . . . .12 

Proprietors of businesses . . . .25 

Salaried men in private businesses . .18 

Salaried men in Civil Service . . .26 

Professional men ..... 7 

Pensioners ...... 3 


Entry into the lycees, it appears, is not frequently 
obtained by the sons of peasants or manual workers. It 
should be pointed out, however, that while the lycee is the 
avenue to professional and Civil Service employment, it is 
not so, generally, to success in business. 

An interesting study in Sweden ^ shows the parentage 
of students “ matriculating ” in Sweden on three successive 
dates. This examination is taken at various ages between 
18 and 20 upon completion of a fairly strenuous secondary 
schoohng (like the French Bctccalaureat) and is the avenue 
to success in the professions and salaried work. 


TABLE XVII 

Pekojsntage DrsTEiBUTJON OP Parentage of 
Students Matriculating in Sweden 



1910 

1930 ! 

1943 

Higher pro])rietors and oflPicials, university 




graduates ...... 

34 

36 

32 

Farmers, men with secondary education 

48 

41 

44 

Men with primary education only 

17 

22 

22 

Unknown 

1 

1 1 

2 


In Sweden also it appears that the change in social 
mobility during the last generation has not been as great 
as is sometimes supposed. 

1 PopulatioTiy January-March 1961. 

2 Moberg, Population Sivdies, June 1950. 
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Monsieur Bresard’s article ^ gives furtlier details of his 
survey, which are of great interest to anyone concerned 
with the mechanics of social promotion in modern France. 
For succeeding generations, he demonstrates a “ fan ” 
whereby a man’s occupation shows a considerable correlaf 
tion with that of his father, almost as much with that of 
his father-in-law, less with that of his paternal grandA 
father and very little with that of his maternal grand-\ 
father. \ 

He also submits to statistical testing the famous \ 
doctrine of “ la capillarite sociale ”, first advanced by 
Arsene Dumont in the 1890s. According to this doctrine, 
the children of large famihes were less hkely, other things 
being equal, to achieve success in business or promotion 
in the Civil Service than the children of small families ; 
and this consideration provided the principal incentive to 
the bmitation of families in France. This iniferesting 
hypothesis was found to have an element of truth in it, 
but less than is generally supposed. The average number 
of years’ schooling received by sons depended mainly 
upon the occupation of the father and was only slightly 
affected by the size of the family. In the case of larger 
business proprietors and professional men, the children of 
large families actually received more education than the 
children of small families. 

Am ong the larger business and professional men it 
would seem that not only do the children of larger families 
receive more education, but also seem to have on the 
average more successful careers. In the second group, 
however, the reverse is the case. SonsT)f small families 
have a better chance of following their father’s occupation. 
For retailers and small business men there is no great 
difierence ; but the difference is again very marked for 
peasants. It is indeed a commonplace of French sociology 
that the chance of inheriting his father’s farm is much 
greater for the son of a small family. In a large family a 
much larger proportion of the sons become wage-workers. 
Neither in the large nor in the small families do any 

1 Population, July-September 1950. 
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substantial proportion of peasants’ sons aspire to tbe more 
educated occupations. 

Among tbe sons of clerical workers, the proportion who 
become manual workers is considerably higher in large 
families. But the converse does not hold ; the proportion 
who become business executives or professional men is not 
appreciably higher for the small families than it is for the 
large. \ 

For urban wage-workers also there is little difference. \ 
As regards the children of rural wage-workers, we get the ' 
interesting result that the cliildren of large families 
definitely have a better chance of becoming independent 
peasant projjrietors, but a worse chance of becoming 
retailers or small business men. 

It appears that the famous gonej'alisation about social 
capillarity, now at any rate, apphes to certain sections of 
the population only. 

Herr Moberg ^ classified the Swedish figures in another 
way. He showed that entrants for matriculation, who 
were the sons of manual workers who had not received a 
secondary education themselves, came from considerably 
smaller families, on the average, than the sons of business 
and salaried men and farmers. He went on to show that 
such men also tended to bring up families rather smaller 
than the average themselves. It is not likely that this 
represents an inherited biological tendency towards in- 
fertility, and so far as it represents a “ social inheritance ” 
it is a diminishing one. Men bom from manual working 
families who matriculated in 1920 show a difference from 
the national average in the size of family which they 
brought up considerably less than did their predecessors a 
decade earlier. There has been a tendency towards late 
marriage among Swedish men, which was most marked in 
the generation born about 1900, and a tendency for 
educated men to marry later still. But both these tend- 
encies are disappearing in the present generation. 

Signor Lehner also classified his data, for Rome in 
1954, according to the number of children of the family 

^ Population Studkft, Juno 1960 * 
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into wMcli the son was born. For most of the population 
of Borne, size of family does not appear to make much 
difierence to occupational prospects ; but it makes a very 
marked difference to the sons of the proprietors of medium 
and large businesses and professional men. 

Finally, some comment may be made on the educa- 
tional situation in India. It has long been suspected that 


SAi.ARiES Attached to Various Posts 
(Rupees per Month) 

Clerical 19 

Proof-reader, midwife, compounder, tracer ... 20 

Drill and drawing teacher, vaccinator .... 25 

Civil Service clerk (B.A. degree required), manual 
training instructor, weaving instructor, librarian, 
borer, water-works fitter ..... 30 

Electrical foreman ....... 40 

Vulcaniser ........ 45 

High School teacher (B.A. degree required), sanitary 

inspector, draughtsman, overseer, cinema operator . 50 

Agricultural demonstrator (Bachelor of Agriculture 

degree required) ....... 60 

Electrical engineering, engineering supervisor (Bachelor 

of Engineering degree required) .... 70 

Metallurgist (Bachelor of Science degree required), 

lecturer in economics (M.A. degree required) . .100 

Bleacher (M.Sc. degree required), assistant aerodrome 

officer, expert tanner ...... 200 

Oilseed specialist, fruit-canning expert . . . 250 

Poultry research officer 275 

Mycologist ........ 325 

Medical statistician ....... 375 

Wool expert ........ 400 

Actuary ......... 1000 


Indian schools and universities provided literary education 
in excess of the country’s needs, scientific and technical 
education in defect. A revelation of how completely dis- 
torted the position has become is given in a short analysis 
published by SanJehya, September 1939, classifying the 
salaries of all posts advertised in the press in Madras over 
a short period. The range of salaries offered is in the ratio 
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of 50:1, whereas in many countries the ratio for the 
highest to the lowest income for this same range of occupa- 
tions would be 5 : 1, or even less. It must also be borne in 
mind that an unskilled labourer in the large cities was paid 
20 rupees a month, and the most skilled manual workers 
over 60 rupees a month (pre-1939). I 

The over-supply of one type of education and the 
under-supply of another is all too clearly visible. \ 



CHAPTER XI 


CAPITAL KESOURCES AND THEIR 
ACCUMULATION 

Until about the beginning of the present century tbe 
study of national wealth received much more attention from 
economic statisticians than the study of national income. 
Indeed, many of the studies of national incomes which 
were made during this period were prepared as sequels, 
and indeed as by-products, of studies of national wealth. 

Why there should have been this preference for national 
wealth studies from the past with a complete change-over 
of emphasis in the present century to national income 
studies, to a point where national wealth studies are 
virtually neglected, might be a fruitful subject for historical 
speculation. It might be added that many of these early 
sWies were of extremely poor quality and showed a 
persistent tendency to exaggerate, possibly from the 
mistaken belief that a statistician might help to glorify 
his country thereby. In 1871, when Bismarck demanded 
from France a war indemnity of £200 millions and the 
French negotiators claimed that it was beyond their means, 
Bismarck (no doubt with some good Civil Service staff 
work behind him) promptly quoted all the most exaggerated 
estimates of national wealth recently prepared by French 
statisticians. This episode may have done something to 
raise the standards of statistical accuracy. 

Without going into other reasons which historians 
may offer for this change of emphasis among statisticians, 
it may at any rate be pointed out that the value of 
land, as can be seen from Table I, stood at a much 
higher level in the past, relative to other elements in the 
national economy, than it does now. The doctrine of 
the physiocrats only died slowly, and even in the nine- 
teenth century economists may have found it difficult to 

565 
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distinguisli clearly between land and other forms of wealth. 

Our definition of capital, for our present purpose, 
should be reproducible wealth used for purposes of pro- 
duction. What constitutes production should be defined 
in the same way here as it is in defining national product. 
For reasons given previously, the use of a dwelling is 
treated as part of the national product, and the dwelling 
therefore constitutes capital ; but the use of furnituiW 
private motor cars, etc. (“ stock of consumer diu'ables ” m 
modern parlance), when in the hands of ordinary house'^ 
holders, is not regarded as an element in national product, 
nor are these goods therefore regarded as capital. (The 
comparatively small quantities of furnitui'e, etc. used for 
business purposes ai'c, however, included in capital.) When 
we are measuring the capital of any country, we measure 
the capital physically present in that country, whether or 
not it is owned by citizens of another country ; and con- 
versely we exclude (though we try to give some indication 
of) the capital which any country’s citizens hold outside 
its own borders. 

The adjective “ reproducible ” should convey in a 
precise manner the sense that we wish to include all 
buildings, roads and other structures, equipment and 
stocks of goods, but that we wish to exclude all valuations 
of natural resoui'ces, not only agricultural and urban land, 
but also natural forests and minerals. We exclude urban 
land, which is not so much a natural resource as an 
economic value which arises out of a conjuncture with 
other people’s economic activities. By the same token 
we should seek to exclude “ good will ” and similar forms 
of asset, if we do not always succeed in doing so. 

The above reasoning indicates that clearly the best way 
of measuring capital is to make an inventory of physical 
assets. It* is only recently that this task has been per- 
formed in a complete and satisfactory manner by Mr. 
K. W. Goldsmith for the U.S.^ and then by Mr. Pliilip 
Redfern for the U.K.^ Mr. Goldsmith’s method did not 


^ Published in Studies in Income and Wealth. 

^ Journal of the Royal Statistical Society, Part I, 1955. 
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cover stocks of consumable and semi-finisbed goods, and 
raw materials, for wbicb he relied upon other studies 
(which have been in progress for many years by the U.S. 
Department of Commerce). Mr. lledfern’s study had to 
bo supplemented by an estimate of stocks by the Central 
Statistical Office, prepared for the first time in 1952. 

In both cases the method was to record new structures 
or equipment installed (i.e. production + imports - exports 
+ installation costs) at various dates in the past, and 
allowing for depreciation and obsolescence to estimate 
their value at subsequent dates. It is assumed that 
enough has been spent on maintenance to keep each asset 
in good order until it is scrapped. The American study 
used “ diminishing balance ” depreciation rates ; the 
British study “ straight line ” depreciation. The latter 
method involved studying the construction of new buildings 
(the most long-lived asset) back for 100 years. Other assets 
also last for fairly long periods. The American method, on 
the other hand, involves making a rather arbitrary assump- 
tion of the “ opening stock ” of capital in 1869, the year 
for which the study begins. This method can, however, 
be defended by pointing out that this “ opening stock ” 
depreciated after a few years represents only a very small 
proportion of the whole estimated national capital. This 
defence appears to be vahd for a very rapidly growing 
economy, less so for a slowly groAving economy, where 
Mr. Eedfern’s “ straight line ” depreciation may be more 
appropriate (it probably involves a good deal more arith- 
metic). To use Mr. lledfern’s methods it is probably 
desirable to work throughout at the price-level of a single 
year (1948 in this particular case) while Mr. Goldsmith’s 
method allows a little more flexibility in this respect. 

Valuation of capital, it is clear, should be “ depreciated 
replacement value In other words, we should attempt 
to measui'e the asset at its original installation cost, allow 
for its depreciation in subsequent years, and then multiply 
by a factor representing the change in the price of a new 
construction of the type of building or equipment in 
question between the date of installation and the present 
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day. Only in the “ inventory of assets ” method can these 
requirements be properly met. Other methods of measuring 
capital hitherto in use fall short of it in various ways. In 
some cases capital assets are measured at their current 
market price. We can see that, in the long run, the market 
price of capital assets tends to move towards their “ depreci- 
ated replacement value ”, but it may take a long time. 
In a period when such assets are in excess of requirementsl 
their market price may fall a long way below their real 
value ; and conversely. Moreover, the market price of' 
capital assets is greatly affected by legislative provisions, 
e.g. in the immediate post-war years the price of buildings 
might have been expected to rise above replacement value 
in any case, but legal restrictions upon new building 
allowed this difference to become much wider than it 
would otherwise have been ; conversely, legal restrictions 
upon rents, maintained by some countries througliout the 
inter-war years, caused the market price of some dwellings 
to fall much below tlicir replacement value. In some cases, 
particularly in statistics of manufacturing industry, capital 
estimates arc sometimes prepared at original cost, adjusting 
each year for depreciation and new installations. This 
method gives reasonably accurate results at the end of a 
fairly long period of comparatively stable prices, but seri- 
ously distorts results during a period when there has been any 
strong upward or downward movement in the price-levels. 

In other cases, unfortunately in most cases in the earher 
years, capital was estimated by the still more doubtful 
method of capitalising income. Lord Stamp used this 
method for estimating British capital in 1928. This 
method is defensible, in very broad terms, for times and 
places where there is a really extensive free market for 
shares, partnerships, and other forms of claim upon 
wealth, and where a study of Stock Exchange information 
makes it possible to estimate with some precision the 
average yield of stock market assets. This method, 
however, hke the estimation of the current market value 
of the physical assets, is affected by the slowness with 
which the market adjusts itself to any substantial change 
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in the general price-level ; and has also an additional 
drawback of its own, in that stock market values are 
liable to be greatly upset by short-period movements in 
the rate of interest. In other words, this method can only 
hope to be reliable at the end of a fairly long period in 
which not only the general price-level but also the rate of 
interest has remained comparatively stable. 

Subject to these considerations, we can now examine 
the data as set out in Table I. The reader will have 
been prepared for the anomaly of finding a limited 
number of studies of high accuracy for modern times, a 
considerable number of nineteenth-century studies and 
comparatively little in between. 

To reduce all data to a single unit of measurement 
we use the device of expressing each item of capital as a 
multiple of the net national product. We have to make 
the choice between measuring this latter at market prices 
and at factor cost and we must choose the former or the 
latter according to whether we assume that indirect taxes 
do or do not affect the price of capital goods. Neither 
assumption is entirely accurate, but the former appears 
preferable ; however, the difference involved is small in 
relation to the uncertainties in the capital figures. In a 
few cases this method of measurement is not practical, 
and capital has to be stated in various currencies or in 
I.U. per liead of population. 

Hitherto, the general impression had been that the 
order of magnitude of reproducible capital in most countries 
was about 4 years’ national product. Further examiaation 
of the data has shown us that, in a number of advanced 
countries, capital stock equivalent to 3 or 2 1 years’ national 
product will suffice, but that for others such as Norway 
and Australia a much higher ratio appears to be required. 
Much more interesting is the tendency, clearly marked in 
a number of countries, for the ratio of capital requirement 
to income to have risen to a maximum about a generation 
ago and now to be fairly rapidly dechning. In some cases 
this can be explained by railways, and other particularly 
expensive forms of capital equipment, being comparatively 
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under-utilised in their early years and more fully utilised 
later. But this hypothesis not always substantiated when 
we examine the actual capital requirement for railways. 
It seems better to hypothecate a more general case of 
increasing returns, whereby a whole complex of differeht 
forms of capital may be more economically utilised, once 
national product has reached a certain level, than it couM 
be previously. But also, quite apart from this, it seems to 
be necessary to hypothecate “ capital savings inventions 
in which technical progress makes it possible to obtain a\ 
given output not only with the use of less labour but also 
with the use of less capital than the old technique required. 
Some economists have become so wedded to the idea of 
capital substituted for labour that they find it impossible 
to envisage such “ capital saving inventions ”. Probably 
the biggest single capital saving in the modern world has ; 
arisen out of the combination of road transport and 
telephonic communication, whereby traders and manu- 
facturers can replenish their stocks much more rapidly 
than their predecessors did, and therefore have to carry 
much less stock in relation to output. Other examples are 
the higher speed of trains and ships, whereby a giveti 
vehicle can carry a much larger quantity of traffic in the 
course of a year ; beam radio and the co-axial cable, 
whereby a given expenditure on equipment can carry a 
greatly increased quantity of telephonic and telegraphic 
communications ; and the articulated vehicle in road 
transport, whereby an engine is coupled up to a free vehicle 
as soon as its journey is ended and can thereby cover a far 
greater mileage per year when it does libt have to stand 
idle during loading and unloading periods. Any competent 
industrial engineer will always say that his job, in re- 
designing equipment, is to get a greater output from a given 
capital expenditure and very often, it appears, he succeeds. 

The fall in the ratio of capital value of dwellings to the 
national product is interesting. This may be explained 

1 “ During last 25 years output of a cellophane casting machine has increased 
6-fold, output per man-hour 15-fold, and pounds produced per $ of invostraont 
have been inoroased 7-fold.” Mr. Crawford Greencwalt (President of Du Ponts), 
Fortune^ May 1956. 
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partly by a change in taste (in the 1890s it was customary 
for the financially successful man to express himself by 
building as large and ugly a house as he could) but 
probably by strictly economic factors — the growth of 
the motor car and other alternative claimants upon family 
expenditure, and the rapid rise in the relative price of 
domestic services, which has made a large house a much 
less attractive asset than it used to be. In many countries 
this coefficient is now less than 1. The practical maxim 
probably still remains true, that a prudent man may 
purchase a house at a price equivalent to two years’ income, 
but not more ; but it must be remembered that only a 
comparatively small minority of families purchase or dwell 
in new houses, and the great majority are willing to dwell 
in old houses, at various stages of economic depreciation. 

In any case, as has already been shown, the price of 
building shows a strong and persistent tendency to rise 
relative to the price of everytliing else, mainly because of 
the relatively slow improvement of efficiency in the 
building trades. This factor naturally discourages the 
demand foi* dwellings and also probably for commercial 
buildings, though we do not have such precise information 
here. Uenerally speaking, in the total of national capital, 
structures are tending to become relatively less important, 
equipment relatively more important. On stocks little 
information is available, but we may expect the proportion 
to decline. 

Agricultural capital is clearly of considerable relative 
importance in a country where a large proportion of the 
labour force is still occupied in agriculture, but forms a 
low proportion in advanced countries. Both railway and 
public authority capital may be expected to stand at a 
fairly high ratio to national product in a new and sparsely 
populated country. 

The high ratio of land values to national product in the 
early stages, and the rapidity of their decline, are of course 
a measure of the growth of the rents available from land, 
expressed as a proportion of national income, which will 
be the subject of further analysis in the following chapter. 

\conid, on 680 
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Capital Expressed as Multiple 
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0-67 

4-66 







0*79 

3-65 


M8 



De FoviUe, Dictionnaire des Finances 


1*02 

1-94 

0-ii 

0-66 



Stamp, J.B.8.S., 1919 


0-47 

0*97 




, , 

Simiand 



0-89 





Michel, Joiir. de la 8oc, de Statistiqm de 
Paris, 1930 


[conU. overleaf. Notes on pages 578*80 
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OF Net National Product 


Fublic 
Author- 
ities 
Capital 
(iiic. in 
previous 
coin inns) 

Not included in previous columns 

Capital in l.U. per 
Person engaged 
in Industry 
in Question 





Non- 


Source 

Foreifin 

Assets 

AkiI- 

cultm'iil 

Land 

Urban 

Laud 

Income 

yielding 

Con- 

sumer 

Durables 

Nation- 
al Debt 

Agri- 

culture 

{ex. 

Land) 

Manu- 

facture 

0*15 

0-39 


1-3G 

0-47 




Heliferich 









Viert.eljahrshe.Jt ziir Wirtschafisforschung, 
1953 



2d)2 



0-16 



De Foville, J.R.8.B., 1893 









Intcr-American Development Comm. 



1‘0‘1 






Do Fovillo, DicUonmiire das Fmav^ces 




2'70 





De Fclber, XXlVth Session 




2-.')4 








, . 

I'GO 





»» »> 




2-5(1 





Int. Ref. Service (U.S. Dept, of Com- 
merce), Dec. 1947 







1 


Bonne, Eco7i, T)ev> of the Middle East 




1-80 

0-23 




Gillen, Econ, Inquiries and Studies 




3*15 ^ 





Pantaleoui, quoted by de Foville, 
J.R,S.8„ 1893 




3-45 * 





» f* 




3-45* 





>» »» 




1-99 



.. 


Bolton King, J.R.8.8., 1903 




2-07 

0-4G 

0-30 



Gini, I.S.L, XIX th Session 




; MG 

0-34 

0-29 



„ „ 









Uyehara, Industry and Trade of Japan 




3-00 





Mori, l.S.i., XlXth Session 




2-7G 





Shiomi Kyoto, Economic Remii\ 1934 




3-7G 








2-51 





„ „ 




3-J5 





» » 






‘ ■ ] 



Larmer, WeltwiriscluifilicJm Archiv, 
Nov. 1938 









Oriental Economist 








960* 

Intor-Americau Development Comm. 




1-63 





De Foville, Diciionnaire des Finances 









Stuart, I.S.I., XlXth Session 


1-48 


0-43 

0-87 




Nat. Inst, of Econ. and Soc. Research, 
Occasiomd Paper X 









Dr. Max Brown (unpub. communication) 









Intcr-Amerioan Development Coram. 


0‘27’’ 

1-61 






Do Foville, J.R.S,8., 1893 

0*33 


0‘5G 


0-74 




Nasjonalmntehten i Norge 



0‘C7*' 






U.N. “Formulation and Economic 
Appraisal of Development Projects ” 
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PiibUc 
Author- 
ities 
Capital 
(iiic. in 
previous 
columns) 

Not included in previous columns 

Capital ill l.U. per 
Person engaged 
in Industry 
in Question 

Source 

Foreign 

Assets 

Agri- 

cultural 

Ivand 

Urban 

Laud 

Non- 

Income 

yielding 

Con- 

sumer 

Durables 


Nation- 
al Debt 

Agri- 

culture 

(cx. 

Land) 

Manu- 

facture 








2200 

Inter-American Development Comm. 









Vandellos, Metron, 1925 



2- 

32 

0-76 

0-76 



Bartho, quoted Stamp, JJLS.S.t 1919 









Grau, W dtwirtsclmftliches Archiv, Jan. 



.. 






1935 


0-58 « 

2-59 






Do Foville, J,K3.8., 1893 









Flodstrom, quoted Stamp, J.E.S.S., 









1919 


0-4G« 

1-29 






Fahlbeck, quoted Stamp, J.Ji.8.8., 1919 









Bonn6, Econ. Dev. of the Middle East 









Frankel, Capital Investment in Africa 



•• 






Levi, J.R.8.8., 1860 

•* 

0-94 

2- 

07 ’ 

0-66 




Douglas, Jour, of Ecoiwmic and Bmi- 









ness History, Aug. 1930 

. , 

1*07 

1-72 

0-60 




>» »» 


M5 

1-40 

0-80 




»» 


1-24 

0-90 

0-65 






MO 

0-66 

0-51 




” ” 

, , 

1-28 

0-61 

0-47 





0-16 

1-43 

0-47 

0-33 

0-29 



Stamp, J.It.8.8., 1919 

0*20 

0-lM 

0-21 

0-33 

1-40 



Stamp, J.E.S.S., 1936 









Kcdfern, ,U{.8.8., Part 1, 1055 

»> ?> 

0*03 

-0-09 « 


1-13 

0-06 

- - 



Goldsmith, Income and Weahhofthe U.8. 

()'06 

-0*06 « 

1-08 

0-16 

0-12 

• ' 1 



>» »> 

0*09 

-0-06 « 


1-510 

0-26 




» M 

0‘U 

-0*14 « 



0-38 





0*21 

-0*07 « 


1-900 

0-39 





0*25 

0-01 « 


1-690 

0-41 





0'30 

0-19 0 


1-440 

0-47 




ft ft 

0-31 

0-18 0 


1-250 

0-45 




M tf 

0-60 

0-2C« 


1-140 

0-40 





0-36 

0-18 0 


0-680 

0-37 




M „ 









Chapter IV above 

if 


*• 






1030* 

Inter- American Development Comm, 





•• 


•• 

•• 

2300* 



2 P 677 [NoUs for Table I on folhvmg 3 pages 
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NOTES FOR TABLE I 

Africa to France : 

® I.U. per head of total population. 

Now South Wales only. Total capital including land and consumer durables 
were estimated at £0*87 million in 1813, £18*2 millions in 1838, £69*4 millions i^ 
1863. 

® Livestock only. 

^ Excluding railways and post office. 

® Including tramways and telegraphs. 

^ Based on Xnibbs, excluding Government buildings and land. 

^ Based on Coghlan’s figures for New South Wales (Yea>r BooJCf 1904-5). 

* Assumed 10 per cent below 1911-13. 

* $ per head of population. 

^ Including mining : manufacture and mining together employ 13,000 (/Economic 
8^irvey of Latin Aiyierica). 

^ Manufacture employs 816,000 {Economic Survey of Latin America). 

* Share capital. 

^ Chinese dollars per hectare, of which 66 livestock, 250 buildings, 46 improve- 
ment. 

^ Manufacture employs 103,000 (Economic Survey of Latin America). 

® An earlier estimate by Hansen (quoted in Neumann-Spallart) ^ives 2 md. 
thalers for 1873 (presumably including land). 

® Data from Bonn6, Economic Development of the Middle East. Of the public 
authorities figure, 0*22 represents irrigation works. 

« Of which three- quart/ers was value of livestock. 

Of which one-third was value of shij)s. 

* Including land. 

* Livestock only. 

» Japanese-invested capital, yon j^er head of population. 

® Coefficients estimated by Economic Commission for Latin America in 
Preliminary Study of the Technique of Programming Economic Development, 1953. 
Fixed capital only. 

^ All transport and public utilities. 

® For economic activities not specified in the following columns, a coefficient 
of 1*67 was estimated. 

Gerinany to Pakistan : 

® Helfferich estimated that between 1896 and 1912 the money value of capital 
rose 50 per cent, while money income rose 78 per cent. The ratio of capital 
(including land) to income must therefore have fallen considerably. 

^ $ per head of population. 

® All transport and communication. 

^ Including farm buildings and livestock. 

‘'I.U. per head of population. 

f Average Arab farm (with 1 *5 males at work) had capital of £P70 (£ stg. 50) 
only, including dwelUng. Average Europeanised farm capital £F400 (including 
£P140 for irrigation). 

^ Extremely conjectural. 

* All cai)ital other than buildings. 

^ Industry, railways and banking. 

^ Livestock only. 

* Land and buildings. 

* Earlier data compiled by Professor Coppola d’ Anna indicate that it took 
until 1871-75 for the real volume of capital to recover to the 1860 level (slightly 
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later for real capital per head) : no doubt the outcome of the wars of 1860 and 
1866. His figures also indicate that real capital (including land) increased by 
42 per cent between 1928 and 1938 while real product hardly increased at all. 
Hours had been greatly reduced during the 1930s, and there was probably serious 
under-utilisation of cai^ital. 

At 1930 prices : income of 1929 shown for 1930. 

" Company capital (Uyehara, Industry and Trade of Japan). Had risen to 
0-95 by 1928. 

® Excluding buildings. 

^ Japanese-invested capital, yen per head of population. 

® Including land, non -income yielding consumer durables, foreign assets. 

^ From Anlaqevermogen und Delcapitalisation in der deutschen Industrie^ 1950. 
Not income produced assumed to be three-quarters of “ Value Added 

* At 1915 prices. 

* Equipment and buildings, excluding stocks. 

^ Including 0*22 merchant marine in 1884 and 0*28 in 1939. 

^ Net debt abroad. 

Agricultural capital requirements are expressed as multiples of the expected 
income (1130 rupees) of a typical and irrigated farm of 15 acres. 

® Draft oxen 0-35, equipment 0*09. 

Of which 0*18 the original (grazing) value of the arid land, the remainder the 
cost of developing it as an irrigated farm. 

* For 290,000 workers. Nearly the same capital, in the aggregate, is used in 
mining, where 2500 I.U. per worker is required. 

Spengler, World Population Conference, 1954. 

Panama to Venezuela : 

“ $ per head of population. 

^ Spengler, World Population Conference, 1954. 

® Net debt abroad. 

** Including land. 

“ I.U. per head of working population. 

f Overseas capital only. Includes investment in the Rand of 0*72, 0*79 and 
0*45 (of total South African national product) respectively. 

^ Including all Ireland up to 1914, Northern Ireland subsequently. 

^ Real net product at 1948 market prices. 

»' Including an addition of 6-7 per cent for minor excluded items. Redforn’s 
data do not cover stocks, which are shown (for 1952) in the 1954 Blue Book ; 
and a similar figure is assumed to prevail for 1 938. 

^ The study of Professor (now Senator) Douglas does not include buildings. 
Stamp’s figure is extrapolated back to 1870 and forward to 1928 by Professor 
E. H. P. Brown {Economic J(nirnalf June 1953). These figures exclude the 
structures and works of the railways, which are included with structures in Red- 
fern’s figures. Publicly owned property is also excluded before 1914. 

* Tenants* capital only (excLides buildings). 

* Between 1914 and 1928, Stamp’s figures show a fall of 0*38 in structures and 
a rise of the same order of magnitude in equipment. Brown’s figures show little 
change in either figure. The latter conclusion is more probable. 

Foreign holdings of U.K. assets : British holdings of foreign assets not 
covered by survey. 

” Including land and non-income yielding capital. 

® Including minerals (rising from 7 per cent of the whole in 1880 to 10 per cent 
in 1939). Goldsmith’s data are given at 1929 prices. 

^ Farmers’ residences included with farm capital. 

« Including holdings of gold and silver : net debts before 1912. 
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*■ A rocont article in Survey of Current Business (December 1954) on depreciated 
stock of producers’ durable goods in the hands of private business (adjusted 
slightly for Government equipment) indicates that this ratio probably rose to 0*45 
by the end of 1953. 

* $ per head of population. 

* For 66,000 manufacturing workers in Uruguay and 46,000 in Venezuela. , 

" Creamer, National Bureau of Economic Research, Occasioyial Pamper 4], p. 40. 
Capital and output both valued at 1929 prices, and net income produced assumed 
to bo three-quarters of “ Value Added ” (output less purchased materials anq 
fuel). ® 1914. « 1919. ® 1937. \ 


contd. fro7n p, 571] 

Professor J. J. Spengler, in his paper at the World 
Population Conference 1954, claimed that as a general 
rule the structures and production equipment of any 
country represented in value somewhere between 2| and 
3 years’ net national product. Including liquid capital 
the total figure of reproducible wealth should he within 
the range 2 ^ to 4. All national wealth, including land 
values and national debt, lies within the range, he thought, 
of 4 to C years’ net national product. He made the general- 
isation that transport and public utilities tended to be 
built in advance of their optimum utility. For this reason 
alone he thought there should be a long-run tendency for 
capital-output ratio to fall. 

We have certainly come a long way from the simpliste 
view still widely held by responsible persons that, if you 
want to raise real national product, all that you have to 
do is to make an appropriate increase in the stock of 
capital. The more thoughtful workers in this field are 
coming to agree that while availabihty oLcapital may still 
be an important factor, many factors, some of them of a 
very intangible nature, constitute the real determinants of 
economic progi’ess. Professor Spengler only was able to 
make his aj)portionment in numerical terms. Of the 
increases of the net national product of the U.S. since 
1870, he concluded, increases in capital accotmted for 20 
per cent to 30 per cent only. Improvements in “ technique 
and organisation ” accounted for somewhere between 25 
per cent and 60 per cent. 

Another general view of the problem, relating to a 
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number of countries, has been made by Dr. Prebisch in the 
documents of the Economic Commission for Latin America, 
and in his paper to the World Population Conference. 
For Latin America as a whole he reckons that about 2-2 
units of additional capital are required to raise gross 
national product by 1 unit per annum. This corresponds 
to a coefl&cicnt of nearly 2-4 of capital for each additional 
unit of net national product. Moreover these figures refer 
to fixed capital only, and might rise to over 3 if working 
capital were included. 

Another important general nile about capital output 
ratio was stated by Dr. Everett Hagen.’^ He pointed out 
that, at the margin, tin*, addition to capital required for a 
given increment of product may be much lower in a country 
where population is rapidly gi-owing. He advances the 
classical (and entirely valid) r-easoning used by Cannan 
and Professor llobbins when they first began to explore 
theorcti(;ally the prospects of a stationary population. “ A 
rapidly increasing labour force ”, as Dr. Hagen tersely 
sums it up, “ absolves a country from penalty for 
almost all mistakes in investment.” The defects of 
humanity being what they are, there is always a con- 
siderable amount of misjudgment of investment, which 
is sometimes corrected, but much more often made worse 
by political intervention. But a rapidly increasing 
population is nearly always able to make some use of these 
misjudged investments within a few years, whereas with 
a -stationary population they may turn out to be a very 
serious net burden. Dr. Hagen therefore sees a growing 
population as a source of economic advantage in this 
respect, subject to the limiting condition that it must not, 
through lack of its own resources and inability to trade for 
resources elsewhere, run into such a scarcity of raw 
materials that unusually costly investments have to be 
made to produce or substitute them. 

Within the field of manufacture, the capital require- 
ments of individual industries are deserving of study. 

^ In his' paper to the International Assooiation for Research in Income and 
Wealth Conference, 1963. 

[contd. on p, 584 



Capital per Occlpiei) Person in Manufacturing 


Industry 

Australia 1030-37 “ 

£1 Stg.=£Al-25 

Brazil 
1945 “ 

Canada ” 
1936 

£l=r 

$4-97 

Den- 
mark « 
1028 

Ger- 

inkny 

1936 

Total 

Land* 

and 

Build- 

ings 

Plant 

and 

Machin- 

ery 

1. Food, Drink and Tobacco 

624 

312 

312 

387 

1118 

600 

700 

2. Clothing and Bedding . 

132 

98 

34 

. . 

361 

. , 

355 

3. Textiles 

252 

113 

139 

123 

813 


346 

4. Leather, Fur, and Rubber 

280 

174 

106 


942 


405 

5. Chemicals 

886 

321 

565 

, , 

2084 

, , 

1255 

6. Paper, Stationery and 








Printing . 

374 

208 

166 


1871 ' 


400 

7. Furniture, Woodwork, 

199 

132 

67 

, , 

730 

, , 


Pottery, and Glass, 







QflQ 

Miscellaneous 







oUo 

8. Building Materials 

314 

136 

178 

, , 

928 

, , 


9. Light Metals and Elec- 








trical Products . 

203 

116 

87 


1130 

, , 

481 

10. Semi-Manufactured Metals 




153 




and Engineering 

278 

170 

108 

) 

976 



11. Metal Extraction and 






916 

672 

Refining . 

462 

142 

320 

•• 

2244 

1 


Total : Manufacturing . 

330 

172 

158 

283*' 

1107 

703 

613 

Electric Light and Power 

4348 

1106 

3242 

•• 


6250 

2500 


« Ofliclal rate depreciated by one-third. 

* Timber products. 

« Stone, cement, etc. 

<* Miscellaneous. -- 

* Electrical appliances. 

^ Machinery. 

» Metal works. 

* Includes rented premises and plant. 

< Excludes rented premises and plant. 

^ Includes a small pro]jortion of IJnspecifled Capital, but excludes Cash and Accounts, 

* The smallness of this figure is due to the exclusion of rented premises. 

» Includes Casl^ and Accounts. 

«• From TU Industmlizatim of Baclcward Areas, by K, Mandelbaum, Oxford Institute of 
Statistics, Monograph No. 2. 



II 

Industry about 1939 ~£ Sterling 


Hungary 

1937 

£1 = 22'30 
peiigos “ 

1 

1- 1 

[ " i 

Total 

Palostii 
£1 Stf 

Land 
and 
Build- 
ings * 

le 1936 » 
?.=£P1 

Plant 

and 

Machinery 

Working 
Capital ^ 

Roiimania** 

1937 

£~67()60 

lei 

U.S.A.’’ 

1939 

Vene- 

zuela 

1036 

16 boli- 
vares=:£l 

403 



395 

129 

139 

127 

461 

1635 

249 

45 



118 

P 

30 

87 

73 

\ 


137 


206 

269 

69 

108 

92 

163 

1 436 

268 

100 


. . 

148 

32 

50 

66 

116 

t 


373 



679 

168 

339 

172 

608 

5430 

640 

173 


.. 

187 

27 

125 

35 

288 

1300 


( 1 


. . 

( 172*' 

65*' 

66*' 

42” 

123 

1210 


1 



280 « 

104*' 

118*' 

68' 




1 



172 

32** 

90** 

60“ 




1 *93 J 



. •• 



•• 

ii’s 

2700“ 


115 



/ 207 « 

11** 

96 « 

101' 

160 



j 165 


1 510 

173^ 

61 / 

74/ 

48^ 

249 

1 1350 

. . 

1 281 


) 

1 286 ^ 

68 

134 

84^ 

303 

J 


193 


507 «' 

293 

81 

128 

84 

248 

1250 

330 

1849 


1740 

2701 * 

•• 

•• 


•• 

2480* 



*• Foreign Commerce WceJcIy, 22nd December 1945. It is there assumed that 20 cruzeiros 
are equivalent to $1, which is equated to £0-16 of pre-war purchasing power. 

« About half of this was found to be forolgn-owned. 

*' Data from AidagevermOgen und VekapiialisaMon in der deutschen Industrie^ 1050. Assumed 
14 Urn. equivalent to £1. 

® Warming, Weltwirtschaftliches Archiv, May 1936. Assumed 16 kr.=£l. 

•' National Industrial Conference Board. 

* National Kesources Committee (1935). 

* £415 leather, £1470 rubber. 

« Wood. 

* Divatia and Trivedi, Industrial Capital in India, 

* Including electric power. Of this total, £152 represented land and buildings, £179 
plant and machinery, £174 working capital. 
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Nearly twenty years ago, Mr. Mandelbaum prepared for 
the Oxford Institute of Statistics a pioneering study on 
the industrialisation of backward areas, in the course of 
which he collected most of the available information or^ 
capital requirements per person occupied in the different 
branches of industry. His table can be supplemented by 
other information for that period which has since been\ 
pubhshed, but we are unlikely to be able to improve on it\ 
so as to make it more up-to-date for some years yet. For \ 
the closing years of the 1930s represented the end of a 
long period of comparatively stable prices. Most of the 
capital then in use had been installed after 1920 and it is 
therefore safe to assume that its book value (on which 
ofl5cial statistics are based) was at any rate of the same 
order of magnitude as its replacemoit value. During a 
period in which there has been a very marked price phangc, 
it is not of course safe to make this assumption. 

Some of the figures are striking, especially the remark- 
ably low figures for Australia (other than in electricity) 
and the high figures for Denmark and India. 

Apart from public utilities the heaviest investment is 
found in the U.S. figure for chemicals (much lower figures 
prevailing in Canada and Germany). In every country, 
however, this industry is the most demanding of all in 
respect of capital per worker. Textiles and clothing in 
every case are about the least demanding, as also is leather 
(rubber is a more capital intensive industry). 

For manufacture as a whole in Venezuela, and for 
throe component groups, official figures were given of the 
ratio of capital to turnover. This was uniformly higher 
than in the United States. 


TABLE III 


1 

Venezuela 

1036 

U.S.A. 

1937 

All manufacture 

1-09 

074 

Textiles .... 

]*04 

058 

Food, drink and tobacco 

0-96 

051 

Chemicals .... 

0-88 

081 
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It is also possible to compare capital requirements in 
dollars per worker in the principal sectors of the economy. 


TABLE IV 



Veneztiela 
1936 * 

U.S.A. 

1936 1 

Maniifacturfi ...... 

1610 

3,700 

Transport, connnnnieation, ])ublio utilities . 

7000 

11,900 

Mining ....... 


8,700 

Agriculture ...... 


3,900 

Commerce ...... 

235 

2,000 

Consumers’ services .... 

700 

3,700 


* lioli varcH converted ut 3*3 to the $. 
1 iSational Itesoiirces (loniinittee. 


Venezuela’s relatively low investment in commerce, 
and high investjnent in public utilities, is noticeable. 

Finally, we have two useful tabulations which show us, 
classified by industries, aggregate capital (but not capital 
per worker) in countries with manufacture at a fairly early 
stage of development. 

TABLE V 

Achjreoate Cai'itai., Million I.ll. 



Portufxal 
1913 ♦ 

Spain 
1933 t 

Textiles .... 

47 

215 

Food, drink and tobacco 

120 

538 

Mining , . . . i 

50 

290 

Chemicals 


190 

Metal and engiiuicring 


298 

Tramways 

10 

147 

Cement and ceramics . j 

1 

90 

Electricity and gas . 

. . 

1170 

Eailways 

180 

1380 


♦ Vandellqa, Metron, 1925. Escudo— 1-2 I.U. 
t Qrau, WeltwirtschafUichcs ArcMv, January 1935. Pe8eta= 0-285 I.U. 

Now that we have made clear the general background, 
of capital per unit of product first increasing and then 
diminishing, we may be able to understand more clearly 
the issues arising out of one of the most interesting (and 
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hotly disputed) problems of applied economics of recent 
years — namely the Cobb-Douglas productivity function. 

Professor (now Senator) Douglas first published in 1926 
a study of the growth of real product of U.S. manufacture 
(not national product as a whole) between 1899 and 1922, 
and the real volume of capital and labour employed to 
produce it (taking into account changes in the average! 
length of the working week, and in the relative proportions) 
of clerical and administrative to manual labour). 

Describing output as P and the quantities of labour 
and capital as L and C, Professor Douglas, working in 
association with Professor Cobb, sought to obtain a 
functional relationship : 

P=/(L,C) 

assuming that wP = /(wL, wC), 

where m is any constant. 

Thus in effect he assumed that the productivity function 
must be a homogeneous linear function of the first order. 
He thus assumed away the possibility of general increasing 
returns or general diminishing returns. An improved 
version of the formula in which this consideration is taken 
into account is discussed below. 

Professor Cobb after numerous experiments suggested 
a suitable type of function, satisfying the above condition, 
and also satisfying the condition that when either L or C 
is zero, the product P must also be zero, namely : 

/(L,C)=6L''C^-^ _ 

where h and b are constants. 

Fitting constants by the method of least squares, 
Douglas and Cobb obtained for the U.S.A. over this period 
the relationship 

P = 101 C® 

Kesults computed from this formula agree very closely 
with the actual data. 

The best check of this formula, in the first instance, is 
provided by using entirely independent data for the State 
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of Massacliusetts (covering the period 1890-1926). The 
formula obtained, using a similar technique, was found to 
be 

P = 1-007 L®’*® 

It must, however, be admitted that for Massachusetts 
the fit was not nearly as close as for the TJ.S.A. During 
the years 1914 to 1920 the actual product was anything 
from 6 to 17 per cent below that computed by the formula, 
while from 1922 onwards the actual product was 10 to 20 
per cent in excess of that computed by the formula. It is 
found below that the formula TJ.S.A. as a whole ceased 
to apply after 1922. But over the period 1899-1920 it 
seems to be established that some such formula held with 
considerable precision. 

A further study for Massachusetts by Professor Cobb,^ 
removing the provision that the exponents of L and C must 
add up to 1, gave much less satisfactory results, with the 
exponent of L at 0-95 and the exponent of C at 0-48. Com- 
puting the figvires for individual industries, great diversities 
were found, with the capital exponent sometimes negative. 
It may be significant, however, that throughout this 
period in Massachusetts labour’s share of the product was 
substantially higher than in the U.S. as a whole.^ 

On the other hand, when Professor Douglas removed 
the assumption that the two exponents must add up to 
unity his computation for the tJ.S. as a whole was not 
greatly altered. This confirms the hypothesis that, up to 
1922, American industry as a whole was not showing 
increasing returns to scale (though it seems clear that such 
returns were obtained in some industries). After 1922, 
with more marked increasing returns and decline in capital 
requirements per unit of output® (these two factors may well 
be interconnected), we must expect quite different relation- 
ships to prevail. Even before 1922, a better fit might be 

1 Journal of Political Economy, 1930. 

* Moulton and VauxiiQV, Journal of the American Statistical Society, 1927, p. 565. 

® The decline in capital per unit of output in manufacture is even more 
clearly marked than in the economy as a whole. See Mr. Creamer’s study for the 
National Bureau of Economic Research (Occa>sional Paper, 1954). The turning 
point, for nearly every manufacturing industry, came about 1919. 
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obtained if a general upward time trend were allowed for, 
to distinguish more precisely the marginal efEects of 
capital and labour. Each factor of course is fairly highly 
correlated with time. , 

Some critics, particularly Mr. Mcndershausen,^ have 
claimed that all the variables are so highly inter-correlated 
with each other and with time, and that Professor Douglas’s 
results are so dependent upon the data of certain exceptional! 
years, that the whole conclusion is invalid. To meet such\ 
criticisms. Professor Douglas and his co-workers set out 
to collect data from all other countries for wliich capital 
statistics were available ; and also submitted their con- 
clusion to the fundamental check of using a similar formula 
to compute the products of a number of different industries 
at a single date, rather than a time series. Its successful 
use in this latter direction seems to be a final proof that 
there must be something real about this relationship and 
that it is not just a statistical illusion. 

To obtain an external check, Professor Douglas turned 
his attention to Australian statistics. For manufacturing 
industries in the State of New South Wales over the period 
1901-27, working in the same way, he obtained a formula : 

P = 1-02 L®*® C®“. 

The volume of production, which showed a threefold in- 
crease over this period, was predicted by the formula with 
an average error of 2-5 per cent, and a maximum error of 
6 per cent (for 1915 under abnormal war conditions). For 
the State of Victoria, again using the same technique, he 
obtained a formula, relating to the period 1907-29, of 

P = 0-97 L®” C® ^®. 

In this case the volume of production was more than 
doubled and its course predicted with an average error of 5 
per cent. During the last three years, in this case, the actual 
production was considerably in excess of computed value. 

As Professor Douglas shows, the marginal productivity 
of capital is related to the exponent, for the partial differ- 

^ Econometrica, April 1938. 
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entiation of P with respect to C will give the increment of 
output consequential upon an increment of capital : 

P = 6Ci-* 


In other words, the marginal productivity of capital is 
inversely proportional to the amount of capital at present 
in use per unit of output (whicli is not surprising) and also 
to the exponent of capital (1 - k) in the above formula. Or, 
as Professor Tinbergen puts it {Quarterly Journal of Eco- 
nomics, May 1947), the equation for marginal productivity 
of capital can be written 

-6(1 -I) (L/C)*, 

i.e. “ interest rates should move inversely with the 2/3 or 
3/4 power of the relative scarcity of capital. Very roughly, 
the figures at our disposal seem to confirm this result.” 

Similarly the marginal product of labour is 

0L L 


Therefore the aggregate income of labour will be 



= A;P. 


Table VI summarises Professor Douglas’s results where 
the exponents are independently determined, and also the 
share of labour in the product which should provide an 
independent measure of k. 

In an unpublished thesis submitted to the University 
of Cambridge by Dr. Max Brown, the exponents for New 
Zealand over the period 1915-35 were computed at 0-52 
for labour and 0-48 for capital. Labour’s share in the net 
product during the 1920s was found to be exactly 62 per 
cent. For the New South Wales period (Table VI) labour’s 
share in the product was found to be only 66 per cent, as 
against an exponent of 0'65. 
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A classification of the industries covered by the U.S. 
Census (Douglas and Bronfenbrenner, Journal of Political 
Economy, 1939) in 1909 gives results shown in Table VII. 
We may deduce from these results that largely constant 


TABLE VI 



Exponent 

L 

Exponent 

C 

Share of 
Labour 
in 

Product 

Source \ 

Time series: 




\ 

U.S.A. 1899-1922 

•76 

•25 

•74 

Quarterly Journal of Econ,omicSf 
May 1940 

Victoria 1901-29 . 

•84 

•23 

■61 


Comparison of industries 
at given date: 





rl904 

•65 

•31 


Journal of Political Economy ^ 
February 1943^ 

U.S.A. 1 

•74 

•32 

•68 

Journal of American Statistical 
Society i Juno 1943 

1914 

•61 

•36 


»» 

11919 

•76 

•26 


American Economic Review^ 
March 1941 

1923 

•48 

•48 


Journal of American Statistical 
Society y June 1943 

Canada - 1927 

•46 

•62 


„ 

1935 

•50 

•52 

. . 

»> 

,1937 

•43 

•58 



1912 

•52 

•47 

•54 

Quarterly Journal of Economics, 
November 1941 

. ^ 1922-23 . 

Australia ^ 

•53 

•49 

•54 


1926-27 . 

•59 

•34 

•67 

>* 

1936-37 . 

•49 

•49 

•51 

>> 

1934-35 . 

•64 

•36 

•61 

Quart&rly Journal of Economics, 
May 1941 

New South Wales, 





1933-34 

•65 

•34 i 

•51 



returns prevailed at that date, and that labour at that date 
was apparently obtaining less than the return due to its 
marginal productivity. This seems to have been particu- 
larly the case in the clothing and textiles trades where 
the marginal productivity of capital appears to have been 
negligible. 
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For the period 1920-40 Professor Burton Wall {Eco- 
nometrica, April 1948) fitted a function determining the 

TABLE VII 



Exponent of 
Labour 

Exponent of 
Capital 

Share of 
Labour in 
Product 

All industry 

•74 

•32 

•68 

Most capitalistic industries 

•70 

•25 

•61 

Least capitalistic industries 

•74 

•22 

•71 

Monopolistic industries 

•68 

•36 

•67 

Sweated industries 

•79 

•16 

•68 

Clothing and textiles . 

•98 

-•07 

•69 

Food and drink . 

•71 

•35 

•56 

Metals and machinery 

•71 

•26 

•73 


exponents independently and allowing for a linear upward 
trend, in U.S. mining and manufacture : 

If this equation be true, labour’s marginal product will 
exceed the whole product and the equilibrium will be 
indeterminate. 

A most ingenious demonstration of the Douglas formula 
has been made by Messrs. Divatia and Trivedi in Industrial 
Capital in India. Capital used by Indian manufacturing 
industry in 1938-39 is estimated by them from various 

C 

sources at 6748 million rupees. They then note that p in 

India is 14 per cent below the Canadian level for given 
industries, and deduce from this that h is probably reduced 
from the Canadian level of 0'468 to about 0-402. Taking 
this value of h they fit an equation for India of 

P= 12-17 C®»». 

From this equation they deduce a theoretical value of C 
of 7282 million rupees, which compares fairly closely with 
the value already obtained. 

Mr. Bhatia^ criticises this result as not statistically 

^ Journal of the University of Bombay^ January 1954. 
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significant. He finds (making no assumption that the 
exponents add up to unity) an exponent of 0-67 for labour 
and 0-26 for capital in India in 1948 (comparing difierent 
industries at tbe same date). Labour’s share of the produ(|t 
in fact was only about 50 per cent, and he goes on to make 
an interesting calculation on the basis of Mrs. Kobinson® 
formula that where some degree of monopoly prevailif 
among manufacturers, and labour is in a weak bargaining 
position, then the wage actually paid may be expected to be\ 

Competitive wage x x i)’ 

where e is elasticity of demand for production, 

E is elasticity of supply of factor. 


Assuming that the elasticity of supply of labour in 
India is almost indefinitely high, he then deduces -that the 
price elasticity of demand for Indian manufactures must 
be about 3 — quite a plausible result. 

Some fairly precise figures are available from Pakistan 
showing the capital costs and productivity per worker of 


TABLE VIII 

Development oe Productivity of Capital in Pakistan 
(Data Irom Mr. Mahomed Akbar Khan, Department of Industries, 1952) 


Weaving 

Capital 
per Worker 
(rupees) 

Product per Worker per Hour * 

Quantity Valne^u 

Pit loom .... 

25 

0-45 yard 

1-60 

Shuttle loom 

80 

1*2 yards 

4-27 

Cottage industry power loom 

2,200 

3*5 „ 

12-45 

Factory .... 

5,000 t 

5*0 „ 

17-80 

Spinning : ^ 

Hand spindle . 

1 

6-5 

0-21 ounce 

0-10 

Factory spinning § . 

15,400 

91-8 ounces 

42-90 


* Assumed 8-hour day in factories, 10 elsewliero. 

t Value added *' to purchased materials less waste, i.e. 7-5 aiums for 1 lb. of yarn, 3 50 
annas per yard of 4 oz. cloth. 

1 Capital cost, Including generator and air conditioning, per loom. Average mill employs, 
per loom, 0-6 weaver and 0-5 other worker, or 1 in all. 

§ 440 spindles per worker. 
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various methods of spinning and weaving. On the 
diagram, drawn with a double logarithmic scale, it is seen 
that all the data except for hand spindles appear to lie 
near a single Hne. The slope of this line should measure the 
exponent of capital, which appears to be about 0-5, lower 
than the Divatia and Trivedi figure, higher than Bhatia’s. 

Finally, a successful application of this method was 
made^ to the British coal industry (perhaps this was 


I 



I 




0 


Shuttle Loom X 


Pit Loom *• 


® Hand Spindlt 


I 


Power Spindles • 

* Factory Loom 
* Cottoge power Loom 


3 4 

LogorlthfA of capital per worker (rup«**) 


chosen because it is not an increasing returns industry). 
Assuming that the two exponents add up to unity, and 
comparing the productivity of difierent regions at a given 
date, a labour exponent of 0-79 and a capital exponent of 
0-21 were found. Examining time series, and removing 
this assumption, the exponents were found to be 0'79 and 
0-29. Mr. Lomax thought that this latter might indicate a 
slight degree of increasing returns, but pointed out that 

^ Lomax, Journal of the Royal Statistical Society 1 1960, Part III. 

2q 
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the difierence was probably within the margin of error of 
the data. 

We now turn to the question of the measurement of 
the rate of capital formation. The problem of valuation, 
which has hitherto been largely avoided by expressing 
capital as a multiple of national or sector product, boih 
being measured in current money values, cannot now He 
escaped. It is necessary to find methods for converting 
values for different countries and for widely differcnl 
times to some common measure. This problem, as will\ 
be seen from what follows, has not been satisfactorily 
solved. 

Buildings and structures represent a large proportion 
of capital stock, a somewhat smaller proportion of annual 
capital formation (because they do not have to be replaced 
so often as equipment). In constructing a price index for ; 
capital formation, we sLould have to value these Wo main 
components of building and equipment. We cannot do so 
at present because, as we see below, our information 
about their relative importance is altogether too uncertain 
and inadequate. It has already been remarked in Chapter 
VII that in the poorer economies the relative price of 
building is generally much lower than in the riclier eco- 
nomies, for the simple reason that building is a “ labour 
intensive ” operation, and that therefore the relative 
efficiencies between different countries and times cannot 
vary so greatly in building as they do in most other 
activities. 

The O.E.E.C. studies for relative prices in the U.S. 
and four European countries show that,ln the purchase of 
producers’ durable equipment, the converse seems to hold. 
They also show some figures of relative costs of building 
which differ appreciably from those given in Chapter VII, 
and which'show, in some cases, that the relative costs of 
commercial and industrial construction may move very 
differently from those of residential constmetion. Table 
IX summarises the geometric means (of American weight- 
ing, and of the weighting of the country in question) for 
the purchasing power of four European currencies. 
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The extraordinary discrepancies shown (except in 
Franco) between costs of residential and commercial con- 
struction are possible, but do not seem very probable ; 
this is not the most precise part of the O.E.E.C. report. 
The apparent extreme cheapness of residential construction 
in Germany, as shown here, is very much in conflict with 
the evidence in Chapter VII, from which we would deduce 
a figure nearly twice as high as that given in the table 
below. 

TABLE IX 


Relative Pur.onAsiNa Power over Capital Goods, 1960 



Number of 
£ ' 
equivalent 
to 

Number of 

1 French 
Francs 
equivalent 
to $1 

Number of 
Deutsch" 
murks 

1 equivalent 
to $1 

Number of 
Lire 

equivalent 
to $1 

PiircliaBing power over — 

Gross national jiroduct in 
general 

•251 

264 

3-03 

435 

Coustniction of residences 

•165 

226 

1-37 

212 

Other construction . 

•300 

234 

2-81 

385 

Producers’ durable equip- 
ment .... 

•323 

406 

4-46 

871 


However, the general conclusion is that in Europe 
construction is a good deal cheaper than is construction 
in the IJ.S., but that in every case producers’ durable 
equipment, as compared with the price of goods in general, 
is relatively dearer. In Britain the price difference is 
about 30 per cent, in Italy double. Such indications as 
we have about the price of producers’ durable equipment 
in India lead to a similar conclusion. Even where the 
price of the goods is not affected by tariffs or import 
restrictions the cost of selling, transporting and installing 
imported equipment raises relative prices considerably ; 
while “ goods in general ” include services, which will be 
cheaper in the poorer country. 

We thus see that the two elements in any index of 
capital goods prices, construction and producers’ durable 
equipment are, as we proceed from the wealthier countries 

\coiiM» on p, 600 



TABLE 


Giioss Domestic Capital Formation 
Nd figures 



1954 

1953 

1952 

1951 

1950 

1949 

1948 

1 1947 

Argentine 

. , 

083 

741 

961 

1,039 

1,049 

1,137 

1 838 

Australia ® 

2185 

2025 

1,575 

2,425 

1,849 

1,650 

1,117 

\ 1,265 

Austria . 


. . 

465 

515 

387 

424 

313 

Belgium ^ 



677 

701 

752 

644® 

604 

623’* 

Brazil . 


1073 

1,247 

1,090 

980 

878 

768 

820 

Canada . 



3,122 

3,285 

2,936 

2,695 

2,445 

2,335 

Chile 


125 

121 

121 

108 

132 

119 

102 

Colombia 


222 

209 

202 

234 

180 

192 

217 

Cuba . 


134 

130 

149 

133 

117 

113 

122 

Denmark 



464 

515 

617 

486 

432 

389 

El Salvador . 


35 

35 

33 

30 

24 

17 

18 

Finland ^ 


515 

539 

493 

420 

370 

345 

' , . 

France . 


, . 

3,800 

4,620 

4,490 

4,560 " 

3,470 

3,280 

Germany ^ 


. . 

5,300 

5,310 

4,150 

3,160 

2,620 « 

. . 

Greece . 



174 

241 

255 

229 

119 

, , 

Guatemala 


32 

33 

34 

33 

27 

36 

32 

Hungary ‘ 



. . 

, . 




, . 

India® . 


3880* 

3,050* 

2,280* 

1,940* 

1,890* 

i,ko* 

, , 

Ireland . 



157 

222 

215 

182 

180 

174 

Israel . 

312 

273 



212’" 

. , 


. , 

Italy 



2,840 

2,640 

2,025 

2,055 

1,990 

2,260 

Japan ® 

! 

4040 

3,780 

3,480 

2,525 

2,765 

2,510 

2,260 

Mexico . 


432 

477 

477 

446 

425 

395 

364 

Netherlands * 


940 

914 

1,357 

1,632 

1,218 

1,162 

1,041 

New Zealand ““ 


368 

444 

, , 


350 

. , 

, , 

Norway 


517 

495 

622 

479 

509 

467 

472 

Peru 


209 

182 

178 

126 

106 

71 

111 

Poland . 





, , 



, , 

Portugal . 



170 

169 

161 

152 

150 

140 

Sweden 



1,010 

1,012 

892 

815 

850 

910 

Switzerland 




r. 


, . 


Union of South 
Africa 









United King- 
dom 


4450 

3,950 

3,885 

3,916 

3,740 

3,460 


United States , 



34,700 

38,600 

36,100 

25,900 

29,900 

26,300 

Venezuela 


343 1 

380 

340 

302 

394 

666 

121 


596 



X 


Converted to Millions op l.U. 

indicated by * 


1946 

1945 

1938 

1935-39 

1930-34 

1929 

1925-29 

1920-24 

1913 

1901-11 

626 

596 









1081 


1,060 




. , 

, , 

. . 


, . 

» . 




94“ 





. . 


166“* 



, , 

, , 

, , 



582 

426 





, , 

, , 

, , 


, . 

. , 

1,113 


820 

2M0' 

1650^ 

930 / 

, , 

485'* 

85 

94 


70* 



, , 

, , 

, , 

.. i 

198 

138 









90 

28 









. . 

. , 

302 

246 » 

219' 

. . 


. , 



12 

10 




, , 


. . 

. . 


. . 


233 


, , 


, , 

, , 



, , 

, , 

2,260 * 

, , 


1342' 

, . 


280»»* 



, , 

3,400 ^ 

6215 « 

2000“ 

3290“ 

3530 

, , 

a 


. . 

. , 

177 


. , 



. , 

. . 


18 

13 



. , 



, , 






40* 

42* 

60* 

45* 


, , 



675* 

, . 

770* 

680* 

, , 

760* 

665* 

, . 


, , 

, , 

128 

, , 

. , 

, . 

, , 

. , 

. , 


, , 

, , 

94 

, , 

, . 

, . 

, , 

, , 

, , 


, , 

, , 

2,505 * 








1640 


3,360 

3220 

2200 

2180 

1890 

1380 

640 


319 

273 

426 

, , 

. , 

, . 



, , 




484 

150* 

26* 

370* 

274* 

ik* 





201 

. . 

, , 

. , 



. , 


, , 


307 

301 

210 

215 

iso 

162 

147 

90 

98 

62 

, , 

, . 

, . 

, , 


, , 



» f 


, , 


. , 

340* 

, , 

, , 

. , 




64 


. , 


, , 






560 


. , 

558 

487 

397 

354 

270 

•• 



•• 

•• 


247 

•• 



* . 

.. 

255* 

235* 

82* 

117* 

106* 

71* 

•• 




3,935 

3840 

2840 

3110 

2720 


.. 


. , 

. , 

11,500 

. . 

. . 

. . 


. . 

. . 


248 

no 


•• 

•* 

•• 

•• 

•• 
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NOTES FOR TABLE X 

® Twelve months commencing Ist July of year indicated. In 1950-51 one 
square metre of housing cost £19*4 in Australia and about $90 in U.S.A., so for 
construction we can rate the £ at $4*65. Its exchange value was $2*24 and its 
purchasing power over producers’ durable equipment is taken at $1*90. Tie 
IJurchasiiig power of the £ over construction is estimated for other years from the 
cost of a standard house, and over cquijmient by changes in the prices of British 
exports, and the two are combined with equal weights. 

** Changes in stocks of goods not included. 

® The Economist, 24th dune 1939, estimated savings at 5-6 billion francs. 

^ Gross, Wcltwirtschaftlichcs Archiv, July 1931 : figure for 1928. 

® Stein dl, Bulletin of Oxford Institute of Blaiistics, 22nd February 1941. 

^ Monthly Review of Business Statistics, tluly 1944. Difference between gross 
and net in 1930 was about 600 million T.U. (Steindl). 

^ From Coates’s Report on Brices^ 1915. Almost exactly half of this was 
financed by capital inflow. 

* Coers, Estadisiica, March 1944. Data for 1936-40. 

* From SiafistisJee MeddeUXsen, 1948, 5. Hacfte, p. 167, reckoned in krone of 
1935 purchasing power. Apparently the definition then adopted was less com- 
prehonsivo than the post-Avar definition. Net investment was reckoned at 1 14 
and 126 million l.U. resi)ecfcivcly for the two periods. The old so ries carried on \ 
to 1949 (Statistiske Meddddsen, 1951, 2. Haeftc, p. 103) indicates for that year 
gross investment of 014 million l.U. and net investment of 237 million T.U. 

^ Includes all repair and maintenance cx])enditure, 

* Balogh (Bulletin of the Oxford Institute of Statistics, August 1946) estimates 
net investment in 1938 at only -J^th of gross. For 1929 he estimates 4010 million 
l.U. gross, 1290 net. 

^ For 1928-30 : from Marschak and Ledorer’s Kapitalbildung. Estimated not 
investment 873 million l.U. includes depreciation but not maintenance. 

From data reviewed by Goldenberg, Quarterly Journal of Economics, Novem- 
ber 1946, and White, The French Internationxil Accounts. Net saving taken as 
mean of Lascaux’s 3-0 billions and Pupin’s 3-7 billions, loss 2-26 billions external 
investment and gold accumulation. Earlier estimates : 


Date 


Net Saving, 
b. francs 

Nut Internal 

Not Internal 

Source 

Investment, 
h. francs 

Investment, 
m. l.U. 

1903-11 

Pupin 

3-5 

1-9 

505 

1895-1914 

Lascaux 

2*7 

1-29 

343 

1892-1908 

Tli(;ry 

2'7 

U54 

425 

1895 

l.ascaiix 

2-5 

1-55 

418 

1878-1902 

Pupin • 

204 

1*15 

303 

1871 

N eumann- Spa liar t 

1*5 




* Pupin also stales that the available data before 1870 indicate net saving at the rate of 
about 13 per cent of national income. 

^ This figurft (34 billion francs) is given by the French periodical Mudes ei 
Gonjoncture (September-Docember 1948) as net investment, but it appears to be 
gross. 

® Professor Baudhuin (La Libre Belgique, 29th April 1950) estimates net saving 
at 23 billion francs, net internal investment 1 7 billion francs, or 234 million l.U. 

^ West Germany since 1936. 

0 Annual rate for second half of year. 

^ 1936 ; present West German territory. Figure for all Germany was 6*6 
billion l.U. in 1938. 
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* Helfferioh’s estimate of net capital formation of 9*9 billion marks per annum 
in 1908-11 is reduced by 17 per cent if rise in land values is excluded, and a similar 
correction is applied to his earlier date. Foreign capital holdings rose from 10 
billions in 1892 (Schmoller) to 25 billions in 1914 (Moulton, Oermany^s Capacity to 
Pay), Over the whole period 1896-1911 not internal investment averaged 6*1 
billion marks or about 2*1 billion T.U. per year (2*4 billions, 1908-11 ; 2*0 billions, 
1896-98 and 1902-4 ; 1*6 billions, 1899-1901). 

* Matolcsy and Varga’s figures. Net savings were inappreciable in 1925-29 
(i.e. investment depended on capital inflow), but provided some two-thirds of net 
investment in 1930-34 and the whole in 1935-37. 

" All Germany. To obtain net figures, deduct a figure rising from 1-6 billion 
I.U. in 1925 to 1*75 in 1929-31 to 2*0 in 1933-35 and 2*4 in 1938. Not capital 
inflow averaged 250 million I.CJ. per year in 1925-29, net capital outflow 190 
million I.U. per year in 1930-34, inappreciable after that date. Data since 1928 
from W ochciihericht fUr Koiijunkturforschung, 26th elanuary 1939. Entry under 
1935-39 is for 1935-38. 

* For this country we have no general factor for expressing the purchasing 
power of its currency in terms of I.U. Indian gross capital formation in 1949-50 
(Mukherjee and Ghosh, International Statistical institute, Delhi Conference, 1951) 
appears to have consisted (in terms of rupee value) about half of construction, in 
which the purchasing power of a rupee is about three times that of an equivalent 
amount of British currency, and about half of equii)ment, where the ratio would 
be about three-quarters. A simple mean of these ratios gives a ratio of 1*876, or 
7*1 rupees equivalent to £1. Data for 1949 from above source (gross investment, 
3080 million I.U.) brought up to date, in real terms, by an index calculated by 
Mr. Da Costa (private communication). Estimate for 1 945 from Basiem Economist, 
7th January 1949. Data before 1939 from Professor Thomas (private communica- 
tion). Mr. K. N. Raj (World Population Conference, 1954) estimates not investment 
in 1950-51 lower, at 1540 million I.U. He expects the figure to rise to 4450 by 
1960. 

^ Gruonbaum’s estimate. Excluding “durable consumption goods” other than 
housing. Net investment in 1950 was ai)proximateJy 155 million I.U., all of which 
was provided by capital inflow. The figure shown for 1938 is Gruenbaum’s figure 
for 1936. Net investment was 64 million I.U. Capital inflow was about 70 million 
I.U. and net internal savings negative. 

® Net national savings in 1939 were estimated at 16 billion lire or 808 million 
I.U. (Fascist Confederation of Industrialists, Business and Financial Report), 
and for 1914 at 2 billion lire or 460 million I.U. {Econoinist, 3rd March 1945). 

y Professor Shinohara, Annals of the Hitotsubashi Academy, April 1955, for 
dMa before 1938. Inventory charges excluded throughout. Professor Staley in 
World Economic Development quotes lower figures (perhaps intended to show net 
investment) as follows (in millions of I.U. per year) : 


1933-38 

1924-26 

1912-14 

1906-10 

1896-98 

1608 

916 

521 

388 

350 


* Not investment 1923-29 from Centraal Planbureau OverdruJeJeen, No. 26. Net 
external investment averaged 90 million I.U. in 1926-29, - 10 million I.U. in 1930- 
1934, 93 million I.U. in 1935-39. Depreciation in 1938 was estimated at 360 million 
I.U. (500 million guilders) by Dr. Dereksen (National Institute of Economic and 
Social Research, Paper X). Marschak and Ledorer (in Kapitalbildung) show gross 
investment at 690 million I.U. for 1926-29, but estimate depreciation at only 
110 million I.U. in 1925 and 180 million I.U. in 1929. The real volume of internal 
gross investment in 1912 appears to have been about the same as in 1925-29 : it 
is not i>ossible to estimate external investment for that year. 
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Gross investment figures as published include the profits on revaluing 
stocks in years of rising prices. For this reason, valid figures can only be calculated 
for a limited number of years of stable prices. 

Gross fixed investment only. 

Data before 1930 from The National Income of Sweden, Part I, p. 256. 
Depreciation and maintenance (shown in the separate tables of debit items for t^e 
various industries) amounted to 80 million I.U. in 1901-11, 103 million I.U. lin 
1913, 142 millions in 1925 and 158 millions in 1929. \ 

Marsohak'Lederer average for 1925-30. Net investment, 130 million 1.^. 
For the period 1900-10 it appears to have averaged 110 million I.U. \ 

South African Journal of Economics, June 1944. Capital inflow provided 
20 million I.U. in 1922 -24, 43 millions in 1925-29, - 17 millions in 1930-34, and 
about 60 millions in 1935-39. \ 

Data since 1 924 from Kedfern, Jofurnal of the Royal Statistical Society, Part II, ' 
1955, with addition of 6-7 ])er cent for minor excluded items, all reckoned at 
1948 prices. Dcprccifation reckoned at 2075 million I.U. in 1938, 2200 in 1948, and 
2615 in 1953. Equating the £ in 1900 to 9*72 I.U., we can use a series published 
by Cairncross and L’Enfant {Economica, May 1951) to oomi>utc the following results, 
in millions of I.U. per year : 


Gross lumic iTivosimerit . 
Depreciatiou 

I Net foreign invcaiincnt . 


1873-77 

1883-87 

1893-97 

1903-7 

1911-13 

1802 

1696 

2288 

2890 , 

3290 

790 

949 

1225 

1425 

1990 

225 

495 

295 

065 

1850 


Net savings 1855-65 wore cstimatocl by Baxter at £124 millions jut year, of which £25 
millions per year were invested aljroad (the £ then being wortli about 9 I.U.). 


From data (at 1929 prices) in Professor Kuznets’s Naiioiial Product Since 
1869 we have the following, in million I.U. : 


Gross internal cayjital 
formation 

Net internal capital 
formation 

Net external capital 
formation 


1929- 

1938 

1919- 

1928 

1909- 

1918 

1899- 

1908 

1889- 

1898 

1879- 

1888 

1869- 

1878 

9910 

14,560 

11,590 

8240 

6010 

3880 

2100 

965 

6,480 

6,090 

4070 

3625 

2415 

1187 

035 

850 

1,215 

-103 

_2 

-71 

-154 


Bank of International »Settlements XXth Report estimates net savings at 
1 8 per cent of national income in the 1 930s and 1 5 per cent now. 


contd, from p. 595] 

to the poorer countries, pulling in different directions ; 
and as we proceed to the poorest countries, both these pulls 
are intensified. 

For the* present, in default of any adequate system of 
weights, there seems to be no alternative in most coimtries 
but to use the measures of the general purchasing power 
of each cmmtry’s currency at different dates, as obtained 
in Chapter II, to measure the real volume of capital 
formation. As will be seen later, this method is clearly 
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unsatisfactory and should be improved at the first possible 
opportunity. 

In Table X capital formation is first measured gross. 
This convention is adopted primarily because it was used in 
the most comprehensive source, the O.E.E.C.’s “ Statistics 
of National Product and Expenditure ”, from which are 
obtained all entries in Table X not otherwise indicated. 
The fixing of an appropriate measure of depreciation is not 
an easy task, even in periods of economic stability. During 
a period like the present, when prices in every country 
are at least twice what they were twenty years ago, and 
in some cases have risen 60 -fold or more, the accountant’s 
conventional method of estimating depreciation on the 
original cost of the asset is obviously inapplicable, and 
satisfactory alternative methods have not yet been 
devised. 

Some information about depreciation is given in Table 
XI. The O.E.E.C. has done its best to systematise the 
definitions of gross capital formation, but some ambiguities 
probably remain. It is very difficult to draw the boundary 
line between a replacement which is meant to be included in 
gross capital formation, and a repair which is not meant to 
be included. Some countries, e.g. Norway, used a definition 
whereby all repair work was included, and the same was 
true of Professor Kuznets’s original work for the U.S., 
where the definition has since been modified. The high 
depreciation figure for Norway shows that the definition 
is probably still “ more gross ” than in other countries. 

In Table X a certain amount of fairly reliable in- 
formation about net capital formation is available for the 
earher years, and is shown with asterisks. Any other 
valid information enabling net capital formation to be 
estimated as well as gross is shown in the footnotes ; as 
is also any information about net external capital formation, 
in countries where this figure is appreciable. In this way, 
some idea can be obtained of aggregate net savings as well 
as aggregate net external investment. 

Table XI merely shows depreciation as it is given in 
the United Nations tables. It is fairly clear that there 

[conid. on p. 604 
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TABLE XI 

Depreciation as Percentage of Gross Product 
(or of Capital Stock) 


i Australia .... 

; 5 , as 'per cent of capital . 

I Austria ..... 

I Belgium .... 
i Brazil ..... 

,, as per cent of capital 
Canada ..... 

„ as per cent of capital 

I Chile 

I Colombia .... 

, Cuba ..... 

I Cyprus ..... 

' Denmark .... 

: Finland ..... 

; Frarujo ..... 
j Germany .... 

! India ..... 

I Ireland ..... 

I italy 

I Japan ..... 
Mexico ..... 

,, as per cent of capital 
Netherlands .... 

„ as per cent of capital 
New Zealand .... 
Norway ^ , 

Puerto Rico .... 
Sweden ..... 
Switzerland .... 
Turkey . . 

United Kingdom 

,, as per cent of capital 
United States 

,, as per cent of capital 


Most recent 
VTear 

mm 

1929 \ 

(vl 

5*6 


P95 

1-46 


7-1 



7-0“ 

, . 


4-9 



2-05 



9-7 

iO-5 

11-4 ” 



3-75 

3-2 

4-5 


3-2 



5*5 



4-2 


. . 

13-5 

l]-2 ' 


12*2 



l()-6 

11-6 

15-0 <* 

7-6 

8-5 

8-0 

5*4 " 



2*9 

2-5 


8-7 

8*6 


6*3 

6-7 

. . 

7-0 

CrO 



3-53 

. . 

9-1 

8-7 



3-30 


5*9 

7-3 

. . 

18-1 

14-8 

. . 

4-7 


7-2'' 


, , 

7-2 

3-5 

4-8 

. . 

7-8 

6-9 

. . 

3-30 

2-75 

h 


9*2 

8-5 < 

3-62 

3-35 

3-54 
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NOTES FOR TABLE XI 

® Professor Baiidhuin’s estimate for 1949. 

^ Bata for 1929 and earlier from Firestone. For 1 870 and 1920 he indicates a 
percentage of 7*0, for 1900 8*3 (4’32 per cent of capital). 

® Tn the official figures published at the time, a much lower figure was given of 
5*9 per cent, which did not change appreciably between 1930 and 1939. 

^ Estimated by Balogh, Bulletin of the Oxford Institute of Statistics, 1947, 
as comparable with the figure of 11*6 for 1938. Api)arently this is a gross figure 
including maintenance. Marschak and Lederer estimated depreciation only, 
excluding JYiaintenance, at 3 per cent of gross national product. 

• Estimated by Mukherjec and Ghosh for 1949. 

/ Norway’s definition, as has been pointed out, appears to be more “ gross ” 
than that of other countries. The figures for gross investment for earlier years 
given in Table X should also be regarded in this light, and a deduction of 
about 15 per cent of gross national product made in order to reduce them to net 
figures, judging by Wedervaiig’s statement (W dlwirtschaftliches Archiv, January 
1931) that not savings constituted 15 per cent of national income in 1913. 

® This figure stood at 7*0 in 1925, 7*8 (or 1*90 per cent of capital) in 1913, 
0*7 per cent 1900 to 1910. 

^ Earlier figures as given by Oairncross are as follows : 



Per Cent of 
Gross National 
Product 

Per Cent of 
Capital 

1911-13 . 

8*2 

3-06 

1003-7 . 

rv9 

1-87 

1893-97 , 

f)-7 

2-22 

1883-87 . 

7*0 

211 

1873-77 , 

7*3 

2-59 


* Professor Kuznets (National Bureau of Economic Research, Occasional 
Paper 6) states that repair and maintenance of ca])ital goods, which can be 
distinguished from depreciation and depletion, require in normal years an amount 
equal to somewhere between 5 per cent and 7 per cent of not national income, 
more than half of which represents the maintenance of roads and other public 
properties. In the same Paper ho estimates depreciation for 1939 about 6 per cent 
higher than that given above. For the 19208 his method gives a considerably 
higher figure. Depreciation as ho gives it in National Product Sittce 1869 is as 
follows : 



Per Cent of 
Gross National 
Product 

Per Cent of 
Capital 

1900-28 . 

11*3 

4'65 

1909-18 . 

10-5 j 

4-95 

1899-1908 

9*41 

415 

1889-98 . 

9*7 f 

1879-88 . 

8*2 \ 

6*42 

1807-78 . 

9*7 I 
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are difEerences of definition between different countries, 
although, on the whole, we should expect the simpler and 
more agricultural economies to have a lower depreciation 
rate than the more advanced industrial countries. , 

As time goes on the defects in the post-war figures, due 
to the change in price-level, tend to be reduced. The more 
short-lived of the pre-war assets have already been 
replaced, and the longer lived assets (mainly buildings^ 
tend gradually to change hands by purchase, at a price 
more nearly representing their real value, and the purchaser 
is presumably allowed to charge depreciation on that. 
Even so, we must consider the present-day figures under- 
valued, and must expect some further rise as the remaining 
pre-war assets are scrapped or replaced. 

The available information on the composition of gross 
investment is given in Table XII. The classification by. 
nature, between buildings, constructions, equipment and 
stocks, cuts across the classification by object, i.e. agri- 
culture, manufacture, etc. In the very imperfect state of 
the table as it now stands, we can see the large claims 
made by transport and public utilities. Manufacture 
generally only claims about one-quarter of the available 
gross investment but in some circumstances more. Up to 


NOTES FOR TABLE XIT 

® Not housing or agriculture, and not included in figures which follow. 

^ Of which 45 per cent working cajiital, 18 per cent equipment, 37 per cent 
buildings. -- 

® All buildings other than factories. 

^ Imported equipment only. 

* All public works. 

^ Including commerce and services. 

^ Krom Economic Survey , 1954. 

* CommissaAat G6n6ral du Plan (Economist, 11th June 1949). Net 
investment totalling 715 billion francs. “ Commerce ” includes “ light industry ”. 

^ Prom Sonderheft 22 of Institut fiir Konjunkturforschung. Excluding net 
additions to stocks. 

^ Commerce included with manufacture, and mining with public utilities. 

* Torborgh, Federal lieserve Bulletin, September 1939, for all figures up to 
1938. 

* The estimate for 1863 showed dwellings constituting about 30 per cent of net 
investment for that year. 
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Percentage Composition op Gross Investment 
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one-third of all available gross investment is devoted to 
housing. 

An interesting statement by Mr. K. N. Kaj, in a paper 
at the World Population Conference, indicated that it was 
expected in India, as capital formation increased (rapidly 
it was hoped) over the next decade, that at least half of 
all the available gross investment would have to be devoted 
to “ economic and social overheads ”, i.e. transport, public 
utilities and Governmental investment. This is an interests 
ing and carefully judged conclusion. Neglect of these 
“ overheads ” in the belief that all available investment 
could be devoted to increasing manufacturing capacity has 
led to some serious mistakes, in India (as in the once-famous 
“ Bombay Plan ” of 1945) and elsewhere. 

Both capital formation and capital stock figures, it will 
be seen, are still too inadequate for any sort of general 
review. In the comparatively few cases for which we have 
both capital stock and capital formation figures over a 
reasonable period, and we try to reconcile them, we find 
considerable discrepancies, wMch may be due to errors in 
the published data, or to the inadequacy of the general 
price index for converting money figures to real terms, or 
to the uncertainty of the measures of depreciation. 

Thus in Canada, if we take the capital stock of 1914, 
and the known rate of net investment in the first decade 
of the century, and try to calculate back to the capital stock 
of 1900, we get an improbably low figure. On the other 
hand, adding the estimated net capital formation for the 
fifteen years after 1914 gives us a reasonably close figure 
for capital stock in 1929. If we care to proceed further 
forward, it appears that Canada’s capital stock is now 
about 41 billion I.U. or 3-75 times the net national product 
at market prices. 

In France, if we take the estimate of capital stock in 
1893 as our pivotal point, and calculate backwards and 
forwards by adding or subtracting net capital formation, 
we reach a figure for capital stock for 1878 which is 
improbably high and a figure for 1913 which is much 
lower than that currently estimated. If we are going to 
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blame the figures of net capital formation, we must conclude 
that they were too high before 1893 and too low after that. 

For the Netherlands we have figures of capital stock 
for 1893 and 1939, and the apparent gain between these 
two dates is 14-2 billion I.U., whereas the cumulation of 
net capital formation is only some 8-5 billion l.U. The 
capital figure for 1893 was over six times the national 
product at that date and it is difficult to raise it any 
higher. Possibly the figure for depreciation is excessive ; 
or we should introduce (here and in some other cases) a 
factor for the increment in real value of old buildings, whose 
replacement value rises with the relative rise in building 
prices compared with other prices. 

For Norway likewise, comparing 1884 and 1939, the 
cumulation of estimated net capital formation is not 
nearly adequate to explain the grov^h in capital stock, nor 
would it be if we double the 1884 estimate of capital 
stock. 

In Sweden, on the other hand, when we compare 
1885 and 1913, the cumulation of capital formation figures 
gives us an over-estimation for capital stock in the latter 
year. 

For the U.K., however, the cumulation of capital 
formation figures as given under-states capital growth, as 
shown by the capital stock figures, between 1865 and 1895, 
but over-states it after that date. It may be that the 
figures for depreciation used by Professor Cairncross are 
inadequate after 1895. This applies also to other estimates 
of depreciation which have been made for the 1920s and 
the 1930s. If we take Mr. Redfern’s capital stock as 
estimated for 1938 and carry it back, by means of the best 
available estimates of not capital formation, to 1928 or 
1914, we get improbably low figures. 

In the U.S. the two methods of calculation from capital 
stocks at benchmark dates, and from capital formation 
continuously, have been to some extent checked against 
each other. Nevertheless, if we take the capital stock of 
1939 and calculate backwards with Professor Kuznets’s net 
capital formation figures, we get results which are somewhat 
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too low, the discrepancy becoming worse with each 
succeeding decade. In other words, Professor Kuznets’s 
figures are somewhat too high, though perhaps he has not 
adequately allowed for depreciation. 

If any more precise calculations of this nature are [to 
be made, one factor which we will require to know is the 
extent of real capital loss during the war years. On tl^s 


TABLE XIII 


Wak-time Losses (Billions oe I.U.) 


Albania 

Belgium 

Bulgaria 

Czechoslovakia 

Denmark . 

France 

Germany . 

Great Britain 

Greece 

Hungary . 

Italy 

Luxembourg 

Netherlands 

Norway 

Poland 

Boumania . 

United States 

Yugoslavia 


0-33 
2*52 « 
0*47 
4*G6 
0*18 
23*45 \ 
not estimated 
7*09 
2*83 
4*80 
3*22 ® 
0*20 
4*36 ^ 
1*40^ 
30*90 ^ 
0*76 
0*52 
11*67 


« Be Visscher (International Affairs, January 1946) estimates the destruction of property 
at only 8*1 b., but also 2 b. for losses on “ clearing account " and 2-0 b. for payment of 
occupation (;osts. One element in these two latter presumably represents the loss of stocks of 
goods. 

This is a iiigh figure, but it is substantiated from other sources. Blum, in an official 
statement (Economist, fith April 1946), estimated direct destruction at 18*8 b. and loss 
of stocks at 2-4. In addition, equipment removed, some of which may liavo been returned, 
was estimated at 12 b. and deterioration through undcr-maintonauce at 6-4 b. 

M. BottellieiTn (International Labour Jtevisw, 1945) records tiie destruction of housing at 
250 m. sq. metres or 14 b. I.U., which should lie multiplied by a factor of< 1’5 to include other 
buildings. The Ministry of National Economy, however (International Labour Review, 
November 1945), estimated tlmt rciiuir of destroyed structures would require 14 b. man-iiours, 
which is only woKh 6 b. I.U. on the average productivity of a French man-hour ; but we may 
estimate it at a liiglier figure if we assume that France has a higher relative productivity in 
the building trades than in production in general. 

• An official statement (sec Economist, 10th November 1945) puts the figure at 22 b. 
I.U., comparable with France. This certainly looks more plausible. 

“ In the official estimate it was considered that this was approximately 25 per cent of 
the capital stock of 1939. 

• This is approximately confirmed l)y the more detailed estimates published in Nasjmalinn- 
tekten i Norge, and in the Budget speech of 1946. Actual damage amounted to 0-45, loss of 
stocks to 0'30, and the remainder represented under-maintenance of capital assets. During 
the war period foreign assets rose by 0 5 b. I.U. 

^ Including 8*65 b. on territory which was Germany In 1939 and is now part of Poland. 
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we have a useful summary of official estimates ^ expressed 
in dollars of 1938 purchasing power and converted to 
I.U.s. Countries where the figure was trivial are omitted. 
It appears that these figures are meant to cover actual 
destruction of buildings, construction, equipment and 
shijiping, and loss of stocks of goods ; but not, apparently, 
deterioration of assets through under-maintenance or loss 
of external capital holdings outside the country. 

Apart from the figures quoted above, there remain a 
few other isolated data of net savings. 

TABLE XIV 

Other Data or Net Savings as Percentage of National Income 


Greece 

1891 

10-0 

Ireland 

1926 

9-0 

Jamaica 

1938 

5-0 

N. Rliodesia 

1938 

5-4 

Poland 

1938 

17*0 


1946 

23-0 

Russia 

1913 

10*2 

Spain 

1913 

7*7 


1940 

13-4 


Do Foville, Journal of the Royal 
Statistical Society, 1893 

Kienian, Journal of Statistical ami 
Social Inquiry of Ireland, June 1933 

Professor Lewis, Agenda, November 
1944 

Deane, Studies in Income and Wealth, 
vol. 8 

Economist, 12th October 1946 (appar- 
ently gross savings) 

Professor Prokopovicz,**' Birmingham 
University Bureau of Russian 
Studies 

Von Beckerath, W eltwirtschaftliches 
Archiv, July 1931 


♦ Eatimatod annual rates of saving 300 in. R. per year 1S90-99, 3000 in. R. per vear 1900-1913. 

1500 ra, R. in 1933. 


As is seen from the above evidence, and particularly 
from our failure to reconcile supposed rates of net capital 
formation with supposed figures of capital stock at difierent 
dates, we are bound to conclude that we do not yet have 
sufficient accurate figures of net saving to make any 
thorough analysis of the factors which determine it. In 
present-day Britain, for instance, a lot of effort is being 

1 Etudes et Conjoncture, July 1947 and September 1948. 

2 R 



610 THE CONDITIONS OF ECONOMIC PROGRESS chap. 

expended in attempting to explain the fluctuations of a 
supposed “ personal savings ” figure wMcli is not net at all 
but gross of depreciation on non-corporate business assets, 
housing, etc. Most of the information which we have is 
in gross rather than net form. Where we have moderajbely 
good information over a long period, as for the U.S.,\ we 
find a general tendency for the ratio of net savings to Wet 
income to be comparatively constant over a long period. 

In making any precise comparison of net savings! in 
different countries in different times, there are further 
factors which we must take into account, arising out of 
pubhc finance. When a country collects a substantial 
revenue in death duties, these are generally paid by the 
sale of assets in the market, and the purchase of these 
assets has to come out of somebody’s net saving. So we 
should add the proceeds of death duties and similar 
taxation to net savings as estimated from net capital 
formation and the balance of payments. (A small annual 
tax on capital, on the other hand, such as is imposed in 
the Scandinavian countries, is probably paid out of revenue, 
and should not be treated in the same way as death duties 
for this purpose.) 

Capital formation has hitherto been estimated from the 
formation of physical assets. If a Government borrows 
to construct such assets we have included them in our 
reckoning, but if a Government borrows to meet a revenue 
deficit, this again represents a call upon net savings, and 
the amount of such borrowing should be added to the 
figure already calculated. - 

But there is another factor at work causing dispersion 
of the results, namely, the age composition of the popula- 
tion. Savings are generally accumulated by the young and 
decumukted by the old, so a rapidly growing population 
with a high proportion of young men should have a high 
rate of accumulation, an elderly population a low rate. 

It may well be that this factor plays a considerable part 
in determining the rate of saving. 

That the proportion of income saved should not change 
very much over a long period in which real income per 
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head is increasing, is at any rate sufficient evidence to 
discount the crude stagnationist ” theory.^ 

That the proportion of national income saved should 
remain constant, as real income rises, means that at any 

TABLE XV 

Peesons over 60 as Percentage of Persons 20-“39 
[1866 

France 1911 

tl938 
(1910 

Germany -1 1925 

[l939 
[1871 

Great Britain - 1911 
11937 
/1890 

U.S.A. 1920 

11940 

Canada 

Belgium 1938 

Switzerland 1930 

Netherlands | 

T f 1913 

Japan | 

given level of real income for an individual the proportion 
saved must be falling through time (whether due to chan- 
ging age composition of the population or for any other 
reason) : for if this proportion remained constant in the 

^ In the U.S,, but probably not elsewhere, such a theory might be called 
Keynesian. The theory is that in the long term, as real income per head develops, 
an increasing proportion tends to be saved ; that this tendency may be masked 
for a- time by wars, rapid population growth, or settlement of new territory ; but 
that in the end it is bound to load to economic stagnation and unemployment. 
Whether Keynes actually said or thought this is debatable, His General Theory 
was almost entirely concerned with short-period relationships, and he made this 
quite clear. But it is true that there are one or two passages in which he implies 
that the theory may have a long-period application, such as the famous passage 
about the Ancient Egyptians building pyramids. In this respect, perhaps, Keynes’s 
taste for a bon mot led him astray ; such a theory is as clearly inapplicable in the 
long period as it is applicable in the short period. 
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long period, a general rise in real incomes would raise the 
proportion saved. 

TABLE XVI 

Percentages of Income Saved / 


Real Income I.U. per Year per Family 
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These conclusions are confirmed in a striking study by 
Dorothy Brady and Bose Friedman {Studies in Income 
and Wealth, vol. 10), who show : (i) the shift of the curve 
with time ; (ii) urban-rural difiterenccs ; but also (iii) that 
the data are to a considerable extent brought together 
again when we consider the proportion of income saved as 
a function, not of the absolute level of real income, but of 
relative position in the income scale. 

TABLE XVII 

Percentages of Income Saved 


Lower Point of Income Range as Percentile of Total Number of Incomes 
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This theory of saving has been advocated by Mr. 
Dusenbeixy in Income, Saving and the Theory of Consumer 
Behaviour. His theorem might now be regarded as almost 



XI 


CAPITAL EESOURCES 


613 


the antithesis of the Keynesian theorem. An interesting 
coimter-attaok has been made by Mr. Tobin in his book 
Money, Trade and Economic Growth. He sets out to 
defend what we must now call the old-fashioned Keynesian 
theorem that savings depend upon absolute income level, 
against the new Dusenberry theorem that they depend 
upon relative income level. One of Mr. Dusenberry’s 
principal points was that in the U.S., at a given level 
of income, a coloured man will save more than a white 
man because, Mr. Dusenberry contends, he is higher up 
the relative income scale (relative that is to say, among 
people he is likely to mix with) than the white man. 
Mr. Tobin shows on the other hand that the higher average 
rate of net saving by a coloured man at any given income 
level is fully explained by the fact that he makes less 
dis-saving because, on the average, he has fewer assets 
which he can dispose of or borrow on. Mr. Tobin makes 
further studies of the expenditure of farm families for 
the period 1940-42, which do not provide very strong 
evidence, as it was an abnormal period and certain com- 
modities were hard to get. In comparing urban and rural 
saving Mr. Tobin makes the minor but definite point that 
we should take account of the lower level of prices in the 
country, so that the same money income represents a 
higher real income for the countryman. But he goes on 
to make a systematic comparison of inter-city differences, 
and shows that the hypothesis that savings depend on 
absolute incomes gives a better fit than the relative income 
hypothesis. On the face of it, the absolute income hypo- 
thesis is quite incompatible with the relatively constant 
savings/income ratio over a long period of growth. Mr. 
Tobin has suggested that this, too, might be explained if 
we assume that saving is a positive function of absolute 
real income but also a negative function of assets already 
held. Mr. Stone has followed up this suggestion and has 
presented an interesting model in a paper to the World 
Population Conference in 1954. 

Miss Brady on the other hand suggests^ that the 

1 1 Private communication, 4th September 1951. 
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difference in saving between rural and urban families at 
the same income level, or families at different dates, can 
be fully explained in terms of absolute real income level 
and year-to-year variability of income, which of course is 
higher for farmers than for industrial workers. This 
hypothesis is also supported by Professor Katona ^ and by 
Professor Milton Friedman. 

Another method of measuring the same phenomenon 
is to express each income as a multiple of the average 
family income. This has been attempted by the National 
Bureau of Economic Research, and also by the periodical 
Fortune, which, however, does not quote its sources. There 
is unfortunately, as can be seen from the diagram, a con- 
siderable discrepancy between the two sets of figures, 
which is heightened when we take into account the fact 
that the Fortune figures are estimated after taxation, but 
the National Bureau of Economic Research figures before 
(unless we assume that capital gains which are included 
by the National Bureau of Economic Research and excluded 
by Fortune outweigh taxation at the higher income levels). 
Both sources, however, appear to indicate that there has 
been some decline in the proportion of income saved, not 
only at a given level of absolute income, but also at a 
given level of relative income, as measured by the ratio of 
income to the national average. 

^ Review of Economic Statistics, May 1949. 



CHAPTER XII 


DISTRIBUTION OF INCOME BETWEEN FACTo]|S 

OF PRODUCTION AND BETWEEN PERSONS 

The measurement of the distribution of tlie net national 
product between factors of production has always presented 
great practical difficulties, owing to (1) the lack of a clear 
ffistinction between “wages” and “salaries”; (2) the 
presence of a large intermediate group of small working 
proprietors and the question of whether to classify their 
income as wages, profits or interest ; (3) the saipe problem 
in a more acute form in the case of small agricultural 
proprietors, often employing family labour, and also often 
obtaining a considerable amount of income in kind. 

These difficulties can be overcome, and a useful analysis 
obtained for a number of countries, by adopting the 
following principal of measurement : 

(1) The distribution of the net agricultural product 
and the net n on-agricultural product should be regarded as 
two entirely separate problems, to be analysed separately. 

(2) That it is not practical, at any rate at present, to 
make any distinction between wages and salaries. 

(3) That in the case of all working proprietors (em- 
ployers and independent workers) it is reasonable to 
impute that their income contains an element representing 
the remuneration of labour equal to the average per head 
earnings of the whole body of wage and salary earners. 

(4) That it is also not practical, at present, to separate 
the remuneration of capital as such from the remunerations 
of effort and risk. 

The tables which follow show the apportionment of 
non-agricultural income in a number of countries. In 
nearly all of them agricultural income now represents a 
relatively small share of the whole. 
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Th.e &st step is to obtain net national income at factor 
cost, to deduct from it net external income (wbicb means 
making an addition in the case of some countries), and then 
to deduct the whole net income produced by agriculture. 

Next is analysed (generally from tables in the Inter- 
national Year Book) the non-agricultural labour force. 
Unpaid family helpers who constitute such a serious 
statistical problem in agriculture are of minor importance 
in non-agricultural activities. This labour force includes 
a certain number of employers and independent workers, 
and the balance will represent wage and salary earners. 

The analysis can be made for nearly all countries 
which provide official estimates of the total of wages and 
salaries. These generally specify agricultural wages 
separately, but in a few cases an estimate has to be made 
from numbers employed and wage rates. 

Tills total of wages and salaries is then raised to include 
the imputed remuneration of the ordinary labour per- 
formed by employers and independent workers. It might 
be contended that this adjustment is hardly necessary ; 
but when we have to compare times and places in which 
the proportion of such workers to the whole labour force 
varies considerably, this adjustment is certainly called for. 

In effect, where the total paid in non-agricultural 
wages and salaries is w, the whole labour force is I, including 
e employers and independent workers, then the total 
remuneration of labour including imputed remuneration is 

wl 

T^e 

It now only remains to express this as a proportion of 
the entire net national product. 

It is interesting to see that countries where labour 
receives the highest share of the product are France and 
the U.S., where it is now over 80 per cent, but that there 
are a number of other countries in which the figure is in 
the neighbourhood of 75 per cent. The lowest ratios are 
found in Mexico and Chile and it is probable that labour 
receives throughout Latin America a low share of the 

[contd^ on 620 
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product. The figure for Japan was low in the 1930s, but 
is much higher now. The lowest ratios in Europe are for 
Belgium and Norway — both, it may be added, countries 
where there is a considerable proportion of heavy industry 
where capital requirements may be unusually high. 

In Latin America, not only is labour’s share of me 
product low, but its trend still seems to be downwards, 
as is shown by a number of data of the last report of 
the Economic Commission for Latin America. In most 
other countries the trend is upwards, though there are 
some interesting exceptions. In France, labour’s share 
of the product seems to have fallen heavily between 


NOTES FOR TABLE I 

“ Data from Professor Kuznets’s National Income and its Composition : defini-f 
tions differ slightly from those of Department of Commerce. ' 

^ Excluding employers’ contributions to social insurance. 

" Includes all Ireland up to 1911, Northern Ireland thereafter. 

^ Direct data not available : we assume (as Sir Arthur Bowloy does) that their 
ratio to labour force was similar to that of 1911. 

® Sir Arthur Bowley (in Waffcs arid Prices Since 1860) gives £480 millions for 
wages. For salaries above £150 Gillen (in Progress of ilie Working Classes, 1884) 
gives £33 millions. Non-manual workers {Wages and Prices Since 1800, pp. 
128-9) numbered 1-87 millions in England and Wales, or 2’3 millions in U.K., of 
whom pf)! millions were employers and independent workers, and 700,000 salaried 
workers. The salaries above £150 already covered numbered some 100,000, leaving 
600,000 lower salary earners at an average salary of £66, or an income of £40 
millions. 

^ Some tentative calculations for 1843, using Giffen’s data, also indicate a 
ratio of about 03. 

^ Data for 1931. 

Preliminary indications are that for 1953 the ratio fell markedly, to 72*6. 

* 1941 figures. 

^ More recent figures show that this ratio had not changed appreciably by 1952. 

* 1945. 

* 1930. 

From paper submitted by M. Mayer to the 1951 Conference of the Inter- 
national Association for Research in Income and Wealth. 

^ 1925 ; includes family workers with employers and independents. 

^ For 1907, wery approximate. 

» Mean of Duge de Bornonville and Fromont-Gavanior estimates (as for 
National Income). 

® BuUeiin de Statistique, December 1946. 

^ Birmingham University Bureau of Slavonic Research, 1934. Income is 
defined to exclude Government services. 


Text and table from author’s paper to the International Association for Research in 
Income and Wealth, Hindsgavl, 1955. 
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1913 and 1929. In Germany there was a marked fall in 
1936. In Britain there was a slight fall between 1880 
and 1911.1 

It will be appreciated that the remainder of the net 
national product, ranging from 45 per cent in some Latin 
American countries down to 20 per cent or less in some 
others, must represent the combined net remuneration of 
capital, enterprise and risk-talcing. The downward tend- 
ency of this proportion in most countries is clear. But 
it is equally clear that it is unlikely to disappear altogether. 
One might even ask, a priori, if it is conceivable that this 
figure should fall much below 20 per cent. 

In a country where labour already obtains 80 per cent 
of the net national product, even if no further rise in this 
ratio takes place, assuming that real product per man-hour 
is rising at the rate of 2 per cent per annum, we reach the 
interesting conclusion that labour has as much to gain, 
in the way of real income, from ten years’ normal develop- 
ment as it could obtain by the complete expropriation of 
all the income of capital and enterprise now (this is assum- 
ing that this latter operation can be performed without 
reducing production). 

In many of the countries in which labour’s share is high 
it will be noticed that the proportion of the net product 
available for the remuneration of capital and enterprise is 
now approaching the order of magnitude of the proportion 
of the non-agricultural force who make a living by enter- 
prise rather than as salary or wage earners. In France 
the ratio is actually higher, i.e. average income per head 
among entrepreneurs is lower than among wage and salary 
earners — and might be lower still if agriculture were 
included. But, as is well known, there is a much wider 
dispersal of income among entrepreneurs than there is 
among wage and salary earners. 

The distribution of the product of industry between 

^ Sir Arthur Bowley’s well-known result, published in 1920, which apparently 
indicated that the share of labour had remained constant between 1880 and 1913, 
is amended in the light of (1) more precise wage figures published by Sir Arthur 
Bowley hjmself at a later date ; (2) the inclusion of salaries ; (3) the exclusion of 
agricultural wages, 
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labour and capital used to be envisaged by many eco- 
nomists, with their attention concentrated upon the capital 
resources of large-scale industry on the one hand and an 
impoverished proletariat on the other, as a struggle between 
non-competing groups (if some perversion of the latter 
phrase may be permitted). The worker could not become 
a capitalist nor the capitalist a worker ; the distribution of 
the product between them was held by many to be inde- 
terminate, or settled only by relative bargaining powers. \ 

Now that we envisage a large and increasing proportion 
of the national product representing the output of service 
industries and of small-scale manufacture, different con- 
siderations arise. The wage-earner, under certain circum- 
stances at any rate, has an opportunity of engaging in 
enterprise of his own. Alternatively, if wages appear high 
relative to the earnings of enterprise, the small entre- ; 
preneur will cheerfully abandon his business and undertake 
wage work. Under these circumstances the distribution of 
the product will in the long run be determined by the extent 
of these movements into and out of the field of enterprise. 

Thus, with time, and as the wage-earner’s opportunities 
of obtaining capital, education and experience increase, he 
will compete more formidably with existing enterprises. 
The relative remunerations of enterprise and capital may 
be further reduced and labour may obtain more than 80 
per cent of the product. On the other hand, it is clear that 
the process cannot go very much further. One might say, 
in general terms, that at least 10 per cent of the product 
must be reserved for the remuneration of other factors of 
production, if the necessary element of enterprise is to be 
maintained. 

The changes in France are really very striking, and 
would repay further analysis. The working popidation 
was only rising very slowly by 191 1 and has been stationary 
or declining since. This may have meant that land and 
capital became comparatively abundant relative to labour, 
but this cannot be the whole explanation. Nor can we 
attribute labour’s increased share of the product to full 
employment ; there was considerable unemployment in 
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1938, and virtually full employment in 1911 and 1886. 
It may be tbe case that educational opportxmities and tbe 
general social climate of France make the establishment of 
small businesses comparatively easy. Under these circum- 
stances the incomes of wage-earners and of business men 
cannot be very far apart. 

Germany up to 1913 was a country in which the share 
of capital in the national income was very high. It seems 
reasonable to associate this with the highly monopohsed 
structure which German industry had acquired even at that 
early date. The effect of the inflation was to destroy a 
number of rentier claims on production, but it apparently 
established others, and even in 1928 the share of labour 
remained comparatively low. In subsequent years the 
share of capital in the national income again increased 
(though under the Nazi regime the income of capital was 
subjected to a rapidly increasing degree of Government 
control). During this period German industry was be- 
coming even more monopolised, and free entry into 
business, even in the small enterprises, greatly restricted, 
while trade-union rights were abrogated. 

The high proportion taken by labour in Japan is very 
unexpected. This result conflicts strongly with what is 
generally believed (and is in fact the case) about Japanese 
factories, where very large profits are made and labour 
only obtains a small share of the product. What must be 
realised is that large-scale factories still occupy only a 
small proportion of Japan’s working population, even in 
the cities. A very large part of the urban working popula- 
tion, including suppliers of components for the larger 
factories, are engaged in small-scale and household pro- 
duction. The proportion of small worldng proprietors is 
exceptionally high in Japan and we must conclude that 
under present circumstances entry into business on his own 
account is comparatively easy for the Japanese wage-earner. 

It is admittedly the case that the proportion of the 
Japanese national income saved is exceptionally high, 
exceeding 25 per cent even in peace-time. We can o:dy 
reconcile this with the high proportion of the product going 
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to labour if we allow that the Japanese capitalists spend 
very little on personal consumption, that the rural popula- 
tion and urban working proprietors are exceptionally 
thrifty and, indeed, that the wage-earners themselves s^ve 
a substantial proportion of their incomes. i 

Japanese family budget studies for 1936-37 show that 
even the lowest-income fa mi lies save about 5 per cent\of 
their income, and the higher paid wage- and salary-earning 
families up to 15 per cent. \ 

Unfortunately no comparison could be included for 
Italy, owing to lack of the requisite official figures. A 
private study by Professor Livi ^ for the “ industrial 
sector ” only of the Italian economy (apparently excluding 
most of the service industries) shows that labour received 
58-9 per cent of the net product in 1938, which share rose 
rapidly to 85-8 per cent in 1949, falling to 82-^ per cent 
in the subsequent year. Between 1950 and 1954, while 
money national income rose 41 per cent, aggregate wage 
payments apparently rose about 36 per cent, so the decline 
in labour’s share (from its very high 1949 level) may have 
continued. 

It appears that low though labour’s share is in Latin 
America it has in recent years been declining still further. 
Data from Economic Survey of Latin America, 1953, show 
that, as compared with 1948, real wages are still falling 
relative to real gross product per head of population. 


TABLE 11 

Index of Laboue’s Share, Latins America 




Real 

WageB 

■Real Oross 
Product 
per Read of 
J^opulaiion 

Atgeiitine 

1953 


75 

82 

Brazil 

1953 


100 

132 

Chile 

1953 


100 

]]] 

Colombia 

1952 


104 

125 

Mexico 

1953 


92 

107 


Bulletin of the International Statistical Institute, vol. 133, Part 3. 



XU 


DISTRIBUTION 


625 


In Britain, as tire share of non-wage income in the 
national income has been declining, the relative number of 
people among whom it has to be distributed has been 
greatly increasing. Professor E. H. P. Brown, ‘ including 
salaries with non-wage income, obtains the striking result 
that, while the average non-wage earner received an 
income 7-5 times the average wage in 1881, this ratio had 
fallen to 5-5 by 1911 and 3-35 by 1948. 

Some curious features of income distribution in Norway 
were discussed by Hcit Aukrust.^ Examining the period 
1 930-54, he found that the wage-earners’ share of the net 
product, which showed a slight downward trend in “ com- 
modity production and transport”, showed an upward 
trend in “ trade and services ”. But the most striking 
feature was a really marked downward trend in labour’s 
share of the net product in the export industries, from 
70 per cent in 1930-32 to 47 per cent in 1952-54. (This 
tendency is exaggerated by the fact that the opening years 
were years of severe depression in which labour’s share is 
always high ; if the study had been opened in the 1920s a 
different trend might have been indicated.) Moreover the 
ratio, which is subject to violent fluctuations in the export 
industries, shows very little fluctuation in industries 
working for the home market. Both this level, and this 
freedom from fluctuations, may perhaps be explained by 
Governmental price control keeping down profits. This 
in turn may be a factor diverting capital into the export 
industries in which high (albeit most fluctuating) profits 
can be earned. 

In the case of Australia, Mr. Horace Brown has pointed 
out that a considerable proportion of the increase in 
labour’s share of the net product is explained by the 
extraordinary decreases in the share of net product going 
to (i) net rents of houses (including imputed rents), (ii) net 
surplus earned by Governmental trading authorities. If 
these had been excluded from net income, labour’s share 

^ Oxford Economic Papers, June 1950. 

® International Association for Research in Income and Wealth Conference, 
Hindsgavl, 1955. 
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would have been 73-0 in 1938-39, 78-1 in 1952-53 and 
75-6 in 1954-55 — a much smaller change than that shown. 
Rents, and charges on State railways, etc., were sectors in 
which, for political reasons, prices were prevented from 
rising as they rose in private industry : in the latter 4eld, 
prices to a large extent rose with wages, and labour’s sljare 
did not greatly increase. 

There are few countries where the net surplus \ of 
Govermncnt trading authorities ever had the same relative 
importance as it has in Australia. In most countries the 
relative importance of rents is also less than it is in 
Australia, where costs of building are relatively high : in 
most cases it has been brought down by legal restrictions, 
but only for a few countries are statistics available. It 
appears that in no other known case has more than 2 per 
cent of real net national income been transferred froih 
capital to labour by means of rent restrictious. 

An interesting sidelight on the nineteenth century is 
given by Jeans’s study ^ of labour’s share of the product 
in coal mining : 


TABLE III 

Indkx of Labour’s Share, Coal Mining 



Wages £ p.a. 

As per Cent 
Selling J'ri(!e 
ol’ Coal 

U.S.A. . 

97-25 

76-0 

Germany 

38-3 

46-5 

France . 

43-6 

48-5 

Belgium . 

34-95 

38-0 

Great Britain . 

52-0 



For tl^e years for which it is not possible to make 
calculations such as are given in Table I it should be 
possible to make some extrapolation by examining the 
relative trend of money national income per head and of 
money wages. An exhaustive examination of all material 


^ Journal of the Royal ISiaiislical Society t 1892, p. 626. 
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available in this field has been made by Professor E. H. P. 
Brown, ^ but alternative calculations made from other 
sources of material are found to show very different 
results. It is necessary to conclude that the use of this 
method for comparison is unsatisfactory, even over 
comparatively short periods, owing to certain problems in 
the construction of index numbers of wages, the changing 
relative importance of agriculture and other factors. 
Only the most tentative conclusions can be drawn 
from it. 

In France, for instance, the calculation in Table I 
shows that labour’s share of the non-agricultural product 
in 1880 was only 83 per cent of what it was in 1913. The 
following table, however, shows Professor Brown’s com- 
putations and also those of Siraiand (in Le Salaire) of 
labour’s share in the non-agricultural product : 

TABLE IV 


Index of Labour’s Share, France 
(1910 base) 



Brown 

Simiand 

1910 

100 

100 

1900 

118 

110 

1890 

121 

102 

1880 

107 

87 

1860 

111 

92 

1850 


82 


For the U.S., figures published by the Department of 
Commerce for the period 1919-29 showing the distribution 
of national product among factors of production, supple- 
mented by U.S. Department of Agriculture figures for 
agricultural wage payments, make it possible to calculate 
non-agricultural wages as a percentage of national product, 
excluding farmers’ and farm workers’ incomes. (The 
definition is slightly different from that used previously ; 


Oxford Economic Papers, June 1950. 
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farmers’ and farm workers’ incomes fall skort of total 
agricultural income as Mtherto defined because the latter 
includes some interest ; and there may be some minor 
differences of definition.) 


TABLE V 

Labour’s Share op Non-Ageioultural 
Product in U.S.A. 



Ab given in 
Table 1 

Compuied from 
J^epartrnont of 
(hmimeree 
Figures 

1929 . 

70-5 

67*5 

! 1926 . 

68-8 

67-6 

1919 . 

71*9 

62-3 

1917 . 


57-5 

1910-14 . 

. 

63-5 


Computing a figure of national product per person in 
work, excluding agriculture, and comparing it with average 
non-agricultural wages,^ we conclude that the share going 
to labour as it was in 1919-21 had changed little since 
1900, but had risen by 7 per cent during the 1890s and 
32 per cent during the 1880s (percentage of this level at 
the beginning of each decade). Professor Brown’s figures 


TABLE VI 

Index op Labour’s Share, U.S.A. 
(1890-99 base) 


1859 .... 61 

1869 .... 95 

1879 .... 98 

1889 . . . .106 

1904-10 .... 96 

1911-13 .... 93 


^ From Professor Douglas’s llml Wages in the United States, linked in 1891 to 
a series of earlier years given by Sir Ari/hur Bowley {Economic J ournal, 1898). 
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(wliicli do not exclude agriculture), on the other hand, 
give an impression of a rise in the 1880s followed by 
a fall in the 1890s, and a remarkable rise during the 
1860s. 

For Great Britain we have an opportunity of checking 
Professor Brown’s method against more detailed results. 
The figures in Table I indicate that labour’s share 
between 1889-1911 fell from 63-2 per cent to 59-8 per 
cent ; Professor Brown’s index falls by nearly 20 per cent 
in that period. It appears therefore that, in this case at 
any rate, Ids method exaggerates. 

TABLE VII 

Inbisx of Lai50uk’s Shaiu4, U.K. (1890-99 = 100) 


1862 

101 

1807 

107 

1870-76 . 

102 

1877-85 . 

107 

1886-93 . 

103 

1894-1903 

98 

1904 -10 . 

91 

1911-13 . 

87 


The fall in labour’s share appears to have begun about 
1890 and to have continued fairly steadily until 1913. 

Figures for Germany show a less rapid fall in labour’s 
share : 

TABLE VIII 

Index of Labour’s Share, Germany 


1872-82 .... 109 

1900-07 .... 98 1 

1908-13. ... 99 i 

There is some information also for countries not 

covered by Professor Brown. 
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Data are also available for Australia : 

TABLE IX 

Index op Labour’s Share Australia 



Average Income per 
Person Engaged 
(Factor Cost) 

Average Male 
Wage Eate 

Eatio 


£ 

£ 


189] . 

139 

113 

•813 

1901 . 

117 

113 

•965 

1913-44 

176 

144 

•819 

3922-23 

274 

242 

•883 

3928-29 

315 

262 

•833 


The ratio is somewhat raised in Australia because only 
male wages are used and a full 52- week year assumed. 
Nevertheless it is clear that urban wages were already high 
relative to national income by 1891. It must be borne in 
mind, however, that the urban wage-earners then formed 
a much smaller proportion of the population than now. 

For Belgium we have data ’ from which we can calculate 
real wages per hour in 1891 and 1928-29, as compared with 
real product per man-hour (the latter includes agriculture). 
At the later date, industrial real wages per hour repre- 
sented about two-thirds of average net national product 
per man-hour ; but in 1891 the average wage actually 
exceeded average real product. In 1891 the industrial 
worker was still somewhat of an aristocrat among a large 
number of poor peasants ; now the peasants are rela- 
tively fewer and their incomes are” relatively higher. 
Factors of this sort must be taken into accormt if we 
compare real wages with real national income as a whole. 

Thus, for instance, Bolton-King * in 1903 pointed out 
that the tatio of the average industrial money wage to 
average money national income per head at that date was 
nearly 50 per cent higher in Italy than in Britain, France 
and Germany. 


^ Gottschalk, International Labour Eeview^ voL 25. 
* Journal of the Royal Statistical Society f 3903. 
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Subject to this warning, a comparison for Canada is 
possible over the period 1901-38. The figure of real wages 
per hour, divided by real product per man-hour, was almost 
the same at the beginning of the period as at the end. 
But at various dates during this period, in 1910, 1926 
and 1929 — years of rapid growth of the Canadian 
economy — the level of real wages, in relation to real 
product per man-hour, was about 10 per cent less than it 
was in 1901 or in 1938. 

In Sweden,^ real national product over the period 
1750-1850 was growing faster than population, though 
the rate of growth of real product per head was much less 
than it was in the period after 1850. Between 1800 and 1850 
real wages showed no appreciable rise (this was probably 
also the case in Britain) and most of the gains in national 
income accrued to the propertied classes, i.e. the land- 
owners, the land-owning peasants, the owners of timber 
and iron works, and the early manufacturers. 

After 1861 Professor Brown finds : 

TABLE X 

Index op Labour’s Share, Sweden 
( 1890-99 = 100 ) 


1861-69 .... 100 
1870-76 .... 93 
1877-85 .... 101 
1886-93 .... 104 
1894-1903 ... 100 
1904 - 10 .... 97 
1911 - 13 .... 94 


The tendency for labour’s share to decline after the 
turn of the century seems to have shown itself in a number 
of countries ; but in this case it was mild. 

The share of urban land in the national income is an 
interesting subject which has received little study, as most 
records do not distinguish urban land from the structures 


^ Montgomery, The Rise of Modern Industry in Sweden* 
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erected upon it. A most ingenious method has been de- 
vised by Dr. H. W. Singer for measuring the growth of 
urban land values in England. All real property has to be 
periodically revalued for local taxation purposes, but in 
the years in which no revaluations are taking place, inere- 
ments of accessible value enable Dr. Singer to determine 
the current annual valuation of new structures. By an 
index of building costs he converts the value of past 
buildings to their replacement value in the year und^r 
examination. His definition of the net income obtainable 

TABLE XI 



Home-produced Income at 
Market Prices, £ million 

Annual Net 
Income from 
Urban Land, 
England and 
Wales, £ million 

Per Cent 
of National 
Imjome 

• 

United 

Kingdom 

Great 

Britain 

England 
and Wales 

1688 . 



45 

0*2 

0*4 

1843 . 

520 

360 

310 

3'0 

I-O 

1860-69 i 

849 

785 

683 

15*0 

2-2 

1870-76 

1117 

1036 

903 

20-0 

2*2 

1877- 85 

1157 

1080 

944 

28-0 

3-0 

1886-93 

1300 

1221 

1072 

41-0 

3-8 

1894-1903 

1342 

1259 

1108 

47-0 

4-3 

1904-10 

1769 

1672 

1478 

47-0 

3*2 

1911-13 

2031 

1923 

1700 

49-0 

2-9 

1929 . 

4213 

4140 

3690 

96-0* 1 

2-6 


♦ Valuation of 1931. 


from urban land is the difference between the net income 
obtainable from all urban buildings and the interest on 
the replacement cost of those buildings. His data refer to 
England and Wales only. To obtain national income data 
for purposes of comparison, Scotland is excluded by use of 
a population factor. 

It will be seen that this factor takes an increasing pro- 
portion of the national income, rising to a maximum in the 
period 1894-1903, and that the proportion then rapidly 
declines. With a rapidly increasing population, an in- 
creasing proportion of which is engaged in urban occupa- 
tions, a continued rise in the share of the national income 
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taken by urban land rents might, on the face of it, have 
been expected. The factors causing the reversal of the trend 
appear to have been the introduction of the tram-car and 
cheap suburban train services about this period, followed 
shortly by the introduction of motor buses which consider- 
ably reduced the price of intra-urban transport in relation to 
the average man’s income. This gave him the choice of a 
much larger area in which he could live and thus reduced the 
rent obtainable by the owners of centrally situated land. 

The decline in urban land values is dramatically 
apparent in New York.^ The taxable assessed value of 
land in Manhattan, converted to dollars of 1949-50 
purchasing power, stood at 5-1 billions in 1925 , 6-4 billions 
in 1929 , 7-6 billions in 1 932 and 3-6 billions in 1951 - 52 . Not 
only was the real value of land falling, but also of buildings. 
The assessed value of buildings and structures on Man- 
hattan, in real terms, fell 25 per cent between 1930 and 
1949 . The rate at which old buildings are deteriorating is 
not being matched by new building. This factor is partly 
due to the same causes as, and at the same time helps to 
reinforce, the downward tendency in land values. But it 
is still more surprising to find declining land values in the 
borough of Queens, a rapidly growing district whose 
population increased by 50 per cent during 1930 - 50 . 
Nevertheless, in dollars of constant purchasing power, the 
total assessed value of ordinary land in Queens is now 
25 per cent less than it was in 1930 . 

Some figures are also available for France as a whole 
(see Table XII). 

The ratio of urban rents to national income appears to 
reach a maximum about 1890 , and then decline. It was 
naturally reduced by the period of inflation and rent 
controls after 1913 , but it is interesting to see that by 
1935 , after a few years of falling prices, it had again risen 
to 6-5 per cent. After 1936 prices again rose rapidly, and 
reduced this proportion. 

^ The Financial Problem of the City of New Yorh^ Report to tho Mayor’s Com- 
raittee^ on Management Survey by Robert M, Haig and Carl S, Shoup, June 1952, 
pp. 128-4. 
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Information such as Table XII, or as Dr. Singer’s, is 
not easily obtained, except when a proper valuation of 
urban land is made. These valuations only have economic 
significance if rents have been allowed to find their true 
market level without regulation or restriction (which! are 
very widespread in the modern world) and also wben 
prices and costs have been comparatively stable ove^ a 
long period. 

TABLE XII 

Net Income fkom Non-Hural Property 
(Millions of Francs) 



Fournier 

deFlaix* 

Simiand t 

Dug^ de 
Benionville t 

Money 
National 
Income, 
billion Francs 

Rents as 
per Cent 
National 
Income 

1789 

280 § 



3-6 , 

7-8 

18] 2-15 . 

320 



6'6 

4*8 

1851-53 . 

, . 

738 


13-15 

5-6 

1880 

1800 



2M 

8-5 

1887-89 . 


2090 


21-4 

8-0 

1899-1900 


2314 


304) 

7*8 

1909-10 . 


2703 


35-4 

7‘6 

1913 



2,000 

36-1 

7-2 

1924-25 . 


5822 

7,400 

179 

3-2-4-1 

1929 



12,000 

27(.) 

4-4 

1935 



12,500 

193 

6-5 

1938 



14,000 

327 

4*3 


♦ Journal de la SocMU de Statwtiqtie de Paris ^ 1885, 

t In Le Salaire. Factories represented 7-8 per cent of the whole up to H)10, 14 per cent 
in 1924-25 (their rents w(jre probably unrestricted, while house rents were restricted). 

X Revue d*J^conomie Politique, 1939. 

§ M. Mayer (International Association for Research in Income and Wealth, 1951 Con- 
ference) put tliis ligure at 250. 


Valuations of total urban net rentals, i.e. buildings and 
land valued together, are available in a greater number of 
cases. Et^en liere, however, we need to make sure that 
we are being given figures of net rent as collected. In 
national income statistics, interest payable by the owner 
of land or buildings is sometimes debited as a cost before 
his net rent is computed. For our present purposes we 
want net rent before debiting interest. 
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However, there is a little information to show that, in 
certain circumstances, urban net rents may be very high 
in relation to national product. Thus, in the 1880s the 
order of magnitude of French income per head per year 
was only about 600 francs. It was higher in Paris, but we 
can hardly put the figure above 1000. Net rent of all 
properties in Paris in 1889 was given by Leroy-Beaulieu at 
679 m. francs or 245 francs per head of population. A 
good deal of this probably represented true site rent, apart 
from interest and depreciation costs on structures. (Gross 
rents were 740 m. francs, of which 305 m. were on com- 
mercial property, 23 m. on factories and the remainder 
residential.) 

In the Paldstani province of East Bengal at the present 
day, average income per head of the non-agricultural 
population is about 300 rupees per year. In Dacca, the 
provincial capital (with a population of 280,000), the annual 
gross rental value of land and buildings, as assessed for 
local taxation, is as much as 125 rupees per head. Even if 
the average income per head in the city is well above the 
national average for non-agricultural incomes, this still 
remains a very high proportion. In the smaller cities of 
Bengal the average assessment per head works out at only 
about half what it is in Dacca. 

It appears that in cities which have reached a certain 
level of population, and are not yet adequately provided 
with trams, buses or other methods of transport, sites may 
become extremely valuable and a large proportion of the 
city’s income be diverted into site rents. These rents tend 
to fall as transport improves. 

In Japan ^ the annual net rental value of all land 
other than farmland and forests was estimated at 629 
million yen in 1930, or nearly 6 per cent of net national 
income — rather a high proportion. 

We may now examine available data on the rent of 
agricultural land as a fraction of the net product ; in 
default of the precise data which we need, we can also 
sometimes learn something from figures of the price of 

^ Shiomi, Kyoto University Economic Review t 1931. 
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agricultural land, and of the gross product, where the net 
product is not known. 

A crude interpretation of some of the data given in 
Chapter V might suggest that, if we confine our measme- 
ments to the comparison of different regions withijn a 
country, where agricultural technique is more or less giVoD, 
rather than making international comparisons, then,\ as 
the number of labour units per sq. km. of agricultural 
land increases, so does the gross product per labour upit 
fall off, in a square root relationship. (If the diagrain 
relating product per man to density of settlement is 
drawn logarithmically, the line falls with a slope of about 
0-5.) A fairly simple piece of mathematical reasoning tells 
us that, under these circumstances, we might expect the 
marginal product of an additional unit of labour to be 
half the average product. , 

If y =f{x) is the relationship defining average product, 
then y =f{x) +xf'{x) is the equation of the marginal curve.* 
If X is the amount of labour per sq. km., then the average 
product is defined by 

y =-axK 

The marginal product, by the above equation, wUl be 
ax^ - \ax^ = \ax^ 

or half the average product. 

This formulation is based on the observation of com- 
paratively primitive conditions, and a “ unit of labour ” 
under these circumstances may be taken to represent the 
cultivator who provides the manual labour, together with 
the necessary equipment, seeds, etc. In other words, 
half the product may be expected to accrue as a pure rent 
to land. 

For u» to expect this relationship to be fulfilled, even 
theoretically, we must hypothecate two further conditions : 
(1) that the land is already fully settled, and that the 
cultivator cannot gain access to any vacant land ; (2) that 
the cultivator has to bargain for the application of his 

^ Joan Kobinaon, Economics of Imperfect Compdilion, p. 40, 
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labour in a purely agricultural economy, where he has no 
serious prospect of being able to sell his labour to an 
industrial employer. When these two conditions are 
fulfilled, we do in fact find rents taking up to half of the 
net product, or even a little more. In less d ensely populated 
countries, where there is vacant land available, or alterna- 
tively in more advanced countries, where there is industrial 
employment available, the ratio falls, sometimes to a 
very low level. 

In dealing with the more agriculturally advanced 
countries, particularly with Great Britain, we must 
remember that the rent of the land usually includes the 
rent of buildings, not only for farm purposes as such, but 
also the farmer’s house, all of theiYi generally provided on 
a substantial scale. Certain deductions must therefore be 
made from them before we can estimate the true rent of 
the land. 

A very iiiteresting attempt at an international com- 
parison of the data available at the time when he wrote 
was made by Professor Studentzky : ^ 

TABLE XIII 



Gross 
Product 
£ per Hectare 
Ijor Year 

Man-Days of 
Labour 
per Hectare 
per Year 

Waives £ 
per Day 

Laud Value 
as Multiple 
of Gross 
Product 

Australia 

1916 , 

2-9 



3*38 

(Uiiada 

1910 . 

3-9 

4-1 


3-05 

France 

1910 . 

13-0 



3-56 

Kussia 

1911-15 

4-5 

18-7 

0-1 

3-40 

Switzerland 

1910 . 

26-5 

84-0 

0*13 

3-66 

U.8. 

1910 . 

4-8 

6-2 

0*32 

349 


The results showed a curious uniformity in the ratio 
of land values to gross product. In the older settled 
countries of Switzerland and France the ratio was a little, 
but not very much, higher than in Canada or Australia. 
A ratio of 3-5 per unit of gross product represents a ratio 


ArcMvfUr SozialwisBemclmfU 1927 . 
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of about 4-7 per unit of net product, i.e. if the rate of 
interest is reckoned at 5 per cent, rents will be taking 
23 1 per cent, of net product, under these circumstances. 

It is not yet possible to prepare a systematic tabulation 
of the available information, and it will therefore be 
presented country by country. \ 

Brazil . — The State of Sao Paulo, which is by far\the 
most agriculturally advanced region of Brazil, has a 
density of about 4-2 men per sq. km. of agricultural land, 
with an average product of about 400 I.U. per head net, 
or, say, |500 per head at prices of 1943-44, in which year 
they paid an average rent of $2 per acre,i or about $120 
per man, i.e. some 25 per cent of net product. 

Bulgaria . — In the Census of 1926 ® it was shown that 
land values, in relationship to gross product, were not 
high, except on the larger holdings. 

TABLE XIV 


Size of Holding 
in Hectares 

llatio of Land 
Value to 

Gross Product 

Under 2 

0*8 

2-10 

1*9 

10-30 

3-7 

30-100 

3*8 

Over 100 * 

4*5 


♦ Mostly forest. 


Canada . — The data in the Official _Y ear Booh indicate 
that the price of farm land, both in 1921 and 1936, repre- 
sented only about two years’ gross product, perhaps three 
years’ net product. Bata relating the price of land to 
farm wages ® show that, between 1910 and the 1920s, the 
relative price of land had fallen by two-thirds. 

China ,. — Here we do get rents in the neighbourhood of 
half of the net product. A figure of precisely 50 per cent 


^ Foreign Agriculture (U.S. Dejiartnient of Agriculture). Juno 1945, 

2 Dolinski, Zeitschrift filr Nazional-Okonomie, 19113. 

® Lattirner, Canadian Political Science Association Proceedings, 1931. 
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is given by Hsiao-Jung Fei^ for tbe Yangtze Valley, while 
a wider range of 45-60 per cent has been estimated for the 
whole country.^ In the oasis agriculture of Chinese 
Turkestan ® the landowners, who supply water rights and 
draught animals as well as land, take between 50 and 
80 per cent of the crop. 

These data, of course, refer to China in the past. But 
it is very probable that the amount which is being collected 
in taxes now is comparable to the amount which was 
collected in rents in the past. 

Some interesting data were supplied by Professor 
Buck, showing the time trend between the years 1909-11 
and 1929. During this period the prices received by 
farmers had risen three-fold, while rents had only doubled, 
and taxes increased by 50 per cent (payments to labour 
also only doubled). In other words, rent appears to have 
represented a declining share of product over this period. 
This gives some support to the hypothesis of a stationary 
or declining population, at any rate in agricultural areas. 

Denmarh. — An incidental remark in Professor Ohlin’s 
InicTnationcd and Int&f-Itegional Tfodc indicates^ that 
between 1876 and 1902, while land values in Britain fell 
by 31 per cent, the fall in Denmark was slower. 

Egypt.— It seems to be agreed that the net income from 
agriculture in Egypt in the 1930s was about £E82 m. per 
year, but estimates of rent difier. Professor Bresciani 
Turroni * estimates rents at 38 per cent of the net product, 
w)iile Mr. Issawi ® makes them 53 per cent. Mr. Issawi 
gives post-war figures, which showed rent at 38 per cent 
of the net product in 1950, rising sharply with rising prices 
in 1961, so that it is now probably nearer 60 per cent. 

In the 1890s Vicomte D’Avenel * recorded rents as 
7 hectolitres per hectare, or 31 per cent of the gross yield 
(say 40 per cent of the net yield). He compared this with 

1 American Journal of Sociology, July 1940. 

^ U.S National I^lanning Association, China's Belief Needs, 

» Chang Cliih-yi, Gcographiml Review, January 1949. 

^ WeUwirtschaftlickes ArcUv, October 1933. 

^ In his book Egypt at Mid Century. 

® In his book La Richesse privie depuis sept sikles. 
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the ancient Egypt in which rents fell from 8-5 hectolitres 
per hectare in the first century a.d. to 5-3 in the third cen- 
tury (almost certainly a result of declining population).^ 

France . — Interesting information, stretching a long 
way back into history, is given by D’Avenel. In the 
twelfth century, when there was still much vacant land, 
free men cultivating wheat apparently paid only We- 
twelfth of the harvest in rent. In the Dauphine he found 
figures ranging from one-seventh to one-eighteenth ; and 
for olive land (where perhaps the population was more 
dense) figures ranging between one-fourth and one-eleventh. 

For succeeding centuries he has a number of data for 
rents, converted to real terms in hectolitres of wheat per 
hectare of land. He records no avci'age yield until 1815, 
when he gives a figure of 9 hectolitres per hectare ; probably 
something like this prevailed through the JVlI^ddlc Ages. 
The fall in the level of real rents shows clearly the de- 
population in the fifteenth century ; and now confirms 
the contention made by demographers, which at first sight 
would be hard to believe, that France’s pre-Black Death 
population was not regained until after the wars of Louis 
XIV. 

TABLE XV 


Real Rents in Hectolitres per Hectare 


1300-1350 . . . 1-25 I 


1350-1400 . . . 0-92 j 

1450-1.500 . . . 0-85 j 

1600-1050 . . . . 0-87 ! 

1 1650-1700 . . . M3 I 

j 1700-1750 . . . 0-9C ; 

j 1750-1800 . . . 1-66 ! 

i 1815 .... 1-79 I 


This last figure represents some 20 per cent of the gross 
product and about 27 per cent of the net product. But it 

^ He also mentions a figure for Austria in the 18908 of a rent of only 1-3 
hectolitres of grain per hectare, or 9 per cent of the gross yield. This figure seems 
very low. 
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is still exclusive of taxation. From 1789, more precise 
calculations are made by Lavergne.^ 

TABLE XVT 


Net Product and its Division (Francs per Hectare) 



Net 

Product 

lleni 

Taxes not 
Included 
in Kent 

Wages 

including 

1 Imputed 
Wage for 
Own Labour 

Farm 

Profit 

1 

K(3nt+ 
Taxation as 
Percentage of 
Not Product 

1789 

49 

12 

7 

25 

5 

39 

1815 

58 

18 

4 

30 

6 

38 

1859 

95 

30 

5 

50 

10 

37 


A still higher figure for 1788 is computed by M. Mayer, ^ 
who finds rent (presumably including taxation) equal to 
35 per cent of gross product, probably corresponding to 
over 45 per cent of net. 

D’Avenel also gives figures of the price of land, also 
expressible in real terms as hectolitres of wheat per 
hectare. 

TABIiE XVII 

Price of Hectare of Land in Terms 
OF Hectolitres of Wheat 


1324-1400 


. 10*6 

1590 


. 15-8 

1501-1524 


. 19-8 

1625-1650 


. 16-2 

1650-1675 


. 30-0 

1788 


. 47*7 


These figures, however, reflect in part a change in 
rates of interest, which (on loans secured on land) fell from 
10 per cent in the late fifteenth century to 6-7 per cent in 
the early seventeenth century. (On movable property the 
corresponding figures were 20 per cent and 8 per cent.) 
On houses (regarded as a better security than land) interest 

^ In Economic rurale de la France ; quoted by Chabert. 

® International Association for Research in Income and Wealth Conference, 
1951 . 

2t 
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rates in tlie eighteenth, century were about 5 per cent but 
had fallen to about 3-| per cent by 1789 (and were also 
very low during the securities boom at the time of Law, 
earlier in the century). ^ 

However, there seems to be a fairly clear residual ejfHect 
of increasing pressure of population on land. D’Avenel 
advances what seems a fairly convincing piece of circum- 
stantial evidence, namely that “ le privilege de la chasse ” 
only arose in the sixteenth century. Prior to that date, 
hunting had been open to all. Indeed, in some districts 
there was a legal obligation upon landowners to hunt wild 
animals whether they wished to or not. In mediaeval 
France there must have been large reserves of uncultivated 
land. 

Chabert quotes an even more striking estimate (by 
Boislandry) that, from the death of Colbert y.p to 1827, 
wages rose two- or three-fold, rent seven-fold. He also 
quotes an estimate by See, that between 1800 and 1820 
rent rose 50 per cent while wages only rose 20 per cent 
(and real product 18 per cent). 


TABLE XVIll 

Average Yield 
H-ectolitres 
per Hectare 

Average Price 
Franca i)er 
Hectolitre 

Heal B ent 
Hectolitres 
per Hectare 

Department Nord 

40 

22 

6-0 

Departments Oantal, Lozere, 




Aveyron 


19 

2*6 

National average, 1895 




(D’Avenel) . . . 

17 1 


3*0 


D’Avenel contended that the rents payable in France 
in 1789 were the highest in the world at that date.^ For 
1880 Lerqy Beaulieu ^ finds a net product of 13-5 b. francs, 
of which rent (including taxes on land) now only took 

^ De Foville (in Dictionriaire des Finaiwes) gives a figure of 56 francs as gross 
product per hectare at that date. Jiont, excluding taxes, he gives at 27 per cent 
of gross product, and the purchase price of land at 8*9 times the gross product — i.o. 
an effective rate of interest of only 3 per cent Wages, taxes and expenses ” 
combined he put at 35 francs per hectare. 

* In La Ri'partition de^s Jtichesaae. 
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20 per cent. He estimated aggregate rents at 1’9 b. francs 
in 1860 and 2-4 b. in 1896 — in each case probably about 
the same proportion of net product as in 1880. He found 
that the ratio of rent to gross product on the poorest 
lands, where the price of the produce was also depressed 
by greater distances from markets, was almost the same as 
on the best lands — a puzzle for the Kicardian theorists 
(we can now see that on the best land there was also a great 
deal more alternative industrial employment offering). 

By 1938 estimated rents were only 15 per cent of the 
net product of 69 b. francs.^ 

GvMemala . — We have some opportunity of observing 
rents in a rather primitive and at the same time sparsely 
populated country.^ The rent of grazing for one sheep 
for one year was 24 U.S. cents ; the sheep would produce 
2 kilos of greasy wool, worth $]-32, and in addition meat 
(its own and its lamb’s) which we should value at least at as 
much as the wool ; so that rents were less than 10 per 
cent of gross proceeds. Potato land paid $7 per hectare 
rent. If we value the potatoes at $25 per ton (which is 
much lower than the U.S. price) the cultivator could expect 
a yield of |60 per hectare withoiit manure, anything 
from $125 to $250 per hectare with manure. 

India . — Cases have been recorded with rents equivalent 
to half the gross product. Since the 1930s, provincial 
legislation in most of the Indian states has restricted 
rents to one-fifth (or a smaller figure) of product ; but 
not much is known of the enforcement of this legislation. 
Mr. Tiwari ® showed evidence that some rents had doubled 
during the period 1900-1930, a time during which the 
general price rose less than 50 per cent. 

Iraq . — ^Miss Doreen Warriner* quotes some interesting 
figures to show that in Northern Iraq, where a compara- 
tively sparse population cultivates crops by natural 
rainfall, rents, including taxes, only amount to 20 per cent 
of the product, whereas in Southern Iraq, where a dense 

^ Mudes et Conjoncture, December 1947. 

® Higboo, Geographical Review^ April 1947. 

® In The Economic Prosperity of the United Provinces. 

* Land and Poverty in the Middle East. 



644 


THE CONDITIONS OF ECONOMIC PEOGRESS ohap. 


population depends on irrigation channels owned by the 
landowners, rents take 60 or 70 per cent of the gross 
product, and taxation a further 10 per cent. 

Ireland. — Sir Robert Giffen^ estimated that in 1884 
rents took 19 per cent of the net agricultural product of 
£40 m. \ 

A study for Northern Ireland ^ showed gross rentUn 
1925 at only 14 per cent and net rent at 10 per centlof 
total net product (£10-6 niillions). It is possible, Iiowcvot, 
that some deductions were neglected, and true net product 
may have been 1 5-20 per cent lower. 

Israel . — Professor Bonne ® estimated rent including 
taxation in 1933 at as high as 43 per cent of the net prodxict 
of £P3-75 per hectare. 

Italy. — An estimate by Professor Gasparini puts rent 
dm’ing the 1930s at 26 per cent of gi’oss product, possibly 
35 per cent of net. 

Jafan. — An extremely interesting study by Dr. Kurt 
Singer^ describes the sitxiation in the pre-1868 Tokugawa 
period, “ whose economic measures displayed an amazing 
similarity to certain policies of eighteenth-century Western 
enlightened despots ” — in spite of Japan’s conscious 
effoi-t to isolate herself completely from Europe (perhaps 
there is a moral to this tale). There were, in the legal 
sense of the word, virtually no rents. The Japanese 
peasant had become, for all practical purposes, the owner 
of the land which he cultivated, and also the science of 
farming had made considerable progress. But payments 
of the expected order of magnitude were exacted in the 
form of taxation. Except for some sporadic taxation upon 
merchants, this tax upon cultivators was the only taxation 
levied ; some of the cardinal doctrines of physiocracy 
must have^ been thought out independently by Japanese 
philosophers. The levy amounted to 50 per cent of the 
gross harvest on irrigated rice, less on upland rice — 
altogether probably about 50 per cent of the net yield. 

^ Economic Enquiries and Studies, 

2 Harkness, Economic Jmrnal, ] 929. 

® Archiv filr Sozialwissenschafly 1933. 

* Economic Record (Australia), December 1947. 
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TMs tax was collected, of course, by the Samurai, who 
were regarded (although they might occasionally fight 
among themselves) as both soldiers and administrators. 

After the Westernisation of the country had begun, 
the Emperor Meiji made taxes payable in money instead 
of in kind. As a basis of assessment net revenues were 
taken as 85 per cent of gross, and on these net revenues a 
tax of 20 per cent was payable to the State and of 10 per 
cent to the local authority. 

This intelligent and far-sighted Emperor did not, 
however, foresee the rise in the general price-level which 
was going to occur in Japan.^ He gave each piece of land 
an official valuation, based upon the prices prevailing in 
1870-74. In 1877 taxes were reduced from 30 to 25 per 
cent on the official valuation. Up to 1894 prices rose 
rapidly and the real burden of laud taxation was greatly 
reduced. During the Sino-Japanese war of 1895 and the 
Kusso- Japanese war of 1904-5 taxes were raised to 
80 per cent of the official valuation, but this was only 
equivalent to a tax of about 30 per cent at current market 
prices. By 1914 the tax had fallen to about 10 per cent. 

This general downward trend in taxes, at a time when 
land was still very much in demand because there was 
little alternative industrial employment offering, had of 
course the effect of creating “ economic rents ” which had 
not existed before. The extraordinary part of the story 
is that the Japanese Emperors, acting conscientiously upon 
the best advice available to them from contemporary 
European economists, decided that these rents could not 
be left with the peasants, and that they must go out of 
their way artificially to create a class of absentee land- 
owners and rent receivers, by legislation which made it 
possible for urban fortunes to be invested in the purchase 
of agricultural land. These landowners remained until 
they were expropriated (with almost nominal compensa- 
tion) by the American military administration after 1945. 

^ On the lace of it, this was due to the fall in the world price of silver. But 
m any economists would regard the price rise as an almost inevitable consequence 
of Japan’s rapid industrialisation which would have come about whether the 
currency was based on silver or not. 
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The following gives money and real prices of land/ 
which rose rapidly as taxation was lightened : 


TABLE XIX 



1886 

1895 

1914 

Yen per hcctani : 




Irrigated (paddy) 

404 

870 

2770 

Upland .... 

123 

280 

1480 

Quintals of rougli rice * per 




hectare : 




Irrigated (paddy) 

81 

70 

124 

Upland .... 

25 

23 

166 



216 

127 


* 1 quintal of rough rice^; 0-737 of milled rice. The .1 apaiicBO extraction rate is considerably 
higher than in other countries. 


Between 1880 and 1930, according to Dr. Singer’s 
estimates, while taxation per hectare doubled, gross: 
money return per hectare increased 7|-fold. Taxation on 
land, which furnished 80 per cent of Government revenue 
in 1875, furnished only 50 per cent in 1889, 20 per cent in 
1908 and 8 per cent in 1933. 

Bents are available ^ from 1913, and can be compared 
with yields per hectare.® 


TABLE XX 

Gross Yields and Rents Expressed in Quintals * 
OP Milled Rice per Hectare 



Gross Yield 

Rent of 
Paddy Fields 

IRent of 

Dry Fields 

1913 

22*8 

8-6 

4*5 

1919-21 


8-8 

“ t 

1933 

25-3 

7-9 

6-6 

1940 

27-1 

8*2 

7-5 


* The Japanese koku, a unit of volume and not of weight, 
of 1-804 hectolitres is equivalent to 1-05 quintals of rough rice. 
^ About 18 yen. 


An alternative figure for 1927 * gives rent at 311 yen 
per hectare or only 6'4 quintals of milled rice. For 

1 1896 figures from D’Avenol. 

2 Grajdanzov, Institute of Pacific Relations, November 1941. 

8 From Wiokizor and Bennett, The Hice Economy of Monsoon Asia. 

* Yagi, Kyoto University Economic Review^ 1930. 
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1930 ^ rents were estimated at 281 yen per hectare of paddy 
land ; but by this time prices had fallen considerably. By 
1931, when prices were at their minimum, Dr. Singer gives 
rent at 188 yen per hectare, representing a figure, in real 
terms, very close to Grajdanzev’s. In this year taxes took 
42 per cent of all rents, but the ratio fell rapidly as prices 
rose in subsequent years. For such land as was rented in 
the 1870s, taxation took 60 per cent of the rents. Pro- 
fessor Yagi’s figure for yield in 1927, when converted to 
net money values, shows a net yield of 658 yen per hectare, 
of which rent took 47 per cent (in the case of tenant 
farmers). 

Netherlands . — The following data* show the gross and 
net rents as a percentage of the total net income produced 
by agriculture ; 

TABLE XXI 



Gross 

Net 

1923-26 

45 

35 

1927-29 

48 

37 

1930-39 

39 

29 

1948-49 

17 



Spain . — A study ® for 1903-12 showed net product at 
4250 million pesetas, of which gross rent took 40 per cent, 
rent after taxes 37 per cent. 

Sudan . — In the Gezira settlement the following is the 
customary allocation of the gross proceeds : * 

TABLE XXIT 


Landowner . 

1/10 

Waterwheel owner 

1/10 

Cattle to turn wheels . 

2/10 

Seed and implements . 

. 4/30 

Cattle fodder 

2/30 

Working tenant . 

4/10 


^ Shiomi, Kyoto University Economic UevieWy 1931. 

^ From Nos. 7 and 8 of series, Monografieen van de Nederlandse Conjunctuur, 
^ Vandellos, Metron, 1925. 

* Economic Development and Cultural Change (Chicago), April 1953. 



TABLE XXIII 


PnoDucT AND Kent in U.K. Ageicdlturb, £m. 



Gross 
Product “ 

Expenses ® 
Excluding 
Land Tax 
and Rents 

Net 

Factor 

Income 

Rates 0 
paid by 
Occupiers 

Gross 

Rent 

Sum of Two 
Previous 
Columns as 
Percentage 
of tractor 
Income 

Landowners’ 

Mainten- 

ance 

Costs 

1 867-69 

229-8 

52-0 

177-2 

8-0 

62-5 

39-8 

13-8 

1870-76 

247-2 

64-1 

183-1 

7-5 

66-3 

40-3 

\4-0 

1877-85 

219-2 

61-5 

157-7 

5-9 

65-2 

45-1 

\4-0 

1886-93 

187-8 

53-2 

135-6 

4-1 

57-4 

4r>'4 

3-6 

1894-1903 

182-8 

59-7 

123-1 

3-4 

50-7 

43-9 

3-6 

1904-10 

200-8 

65-7 

1351 

3-5 

50-7 

40-1 

:i-9 

1911-13 

222-1 

75-0 

147-1 

3-5 

51-8 

37-6 

3-8 

! 1920-22 

490-0 

157-0 

333-0 

4*5 



14-0 

1924 29 

279-7 

122-3 

157-4 

3-5 1 

48-0 

33-1 

10-1 

1930-34 

236-5 

96-9 

139-6 


44-3 

29-6 

9-5 

1936 38 

308-0 

135-0 

173-0 


41-2 

23*9 

10-5 

1952-53 

1147-0 

555-0 

592-0 


54-5 

9-2 

36-8 

1953-54 

1276-0 

663*5 

612-5 


57*0 

9-3 

37*1 

1951-55 

1278-0 

700-5 

567-5 i 

•• 

59-5 

10-5 

37-9 




i 

Factor 

Income 

I'jxcluding 

Landowners’ 

Maintciumce 

Costs 

Net 

Rent *' 

Net Rent as 
Percentage 
of Factor 
Income 
Excluding 
Maintenance 
Costs 

Landow'iiers’ 
Rates. "I’itbe 
and Land 
Tax pay aide 
from 

Net Rent 

Average 
Price of 
Land 

£ per Acre ^ 

Do. as 
Multiple of 
Net Kent per 
Equivalent 
Acre (after 
Paying Rates, 
etc.) 

1867-69 

173-4 

66-7 

38-5 

4-0 



1870-76 

179-1 

69-8 

39-0 

4-2 



1877-85 

153-7 

67-1 

43-6 

4-5 

(i8-0 ' 

37*4 

1886-93 

132-0 

56-9 

43-1 

4-6 



189-1-1903 , 

119-5 

50*5 

42-2 

4-5 

52-0 ^ 

38-3 

1904-10 

131-2 

50-3 

38-3 

4-1 



1 1911-13 1 

143-3 

51-5 

35*9 

4-1 



1 1920-22 

319-0 




30-8 


1924-29 1 

147-3 

42-0 1 

28-5 

5-3 

I 27-2 

25-1 

' 1930-34 

1 30- 1 

34-8 1 

26-7 

4-4 

24-1 

26-8 

1936-38 

162-5 

30-7 1 

18-9 

3-9 

3M 

39-2 

1952-53 

555-0 

17-7 1 

3-2 

3-0 

89-0 

204-0 

1 1953-54 ' 

1 575-0 

1 19-9 1 

i 3-5 

3-0 

1 83-0 

1 166-0 

i 1954-55 

1 530-0 

21-6 

i ^-1 

3-0 

84-0 

153-0 


« To ]9 :m, froin Ojala, Agricuftim ami Economic ProtfresH, More rec-cnt flRures cojnf)iitecl 
in Atrricultiiral Economics llcsearcii Institute. 

To 1034, computed by Mr. J. It. iJolleriiy. Morn recent flmires given by Jtaebuni, Three 
Hanks Review, Detcmber J953, raised sligiitly to accord with Mr. Bellerby's dclinltioii, and 
extrapolated. 

« Ojala’s figures, loss a deduction (ooniputttd by Mr. Bellerby) for rates paid by landowners. 

“ Eigure for 1051 computed from Central Landowners’ Association report indicatiiiR that 
in that year they amounted to 64-3 ])er cent of gross rents or 20*2 shilliuRS ])er acre ; extra* 
j)olated "on tlie basis of building costs (winch were their princi]>ul component) which were 
obtained from 1 oms’a fnrreasinff Reiarns up to 1922, London and Cunibridge Economic Service 
.Sj)e(!ial Memorandum, 1934, and from National Income Hhie Book since 1938. 

* Pjilgrave, Journal of the Royal Statistical Society, 1905. Jlefcr to 1877-81 and 1902-3. 

f See Farm Ee/momist, vol. vi, No. 5, and Westminster Bank Review, February 1955. 
FiRurcB since 1936 refer to farms with vacant iiosscasion. The average for all farms m 1930-38 
was £27-4. 

» Including rates paid by occujiiers. 
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Sweden . — Professor OMin states that between 1876 and 
1902, when land values were falling heavily in Britain, 
they only fell by 4 per cent in Sweden. 

Syria . — Miss Warriner found that in the growing of 
irrigated cereals, with a yield of £8540 per hectare, the 
owner of the land (and the water rights) took 60 per cent. 
Non-irrigated land yielded only £Sl40 per hectare, of 
which the landowner took 40-50 per cent (except where 
he also provided the draught animals and equipment, in 
which case he took 80 per cent). 

United Kingdom . — Fairly precise information is avail- 
able since the 1860s, showing gross rent as a high pro- 
portion of net product until 1914, and then gradually 
falling. The present figures are artificially low and will 
doubtless rise (see Table XXI II). 

It should, however, be added that British farmers are 
generally equipped with costly buildings, and the rent 
includes the provision of a dwelling for the farmer. 

An earlier computation,^ relating to England and Wales 
alone, showed total net income from agriculture at £117 m. 
in 1860, of which gross rent, including rates and land taxes, 
took 43 per cent; exactly the same percentage was com- 
puted by Gregory King for England and Wales in 1688 
(his total net income was £23*5 m.). 

On the face of it, we should have expected rents in 
England and Wales to have risen gradually from mediaeval 
levels as the country became more densely populated. 
But one very interesting study ^ showed that the trans- 
formation in Wiltshire came quite suddenly, about 1530. 
Rents doubled within a decade before commodity prices 
had started to rise rapidly ; from that date until 1660 
rents rose at about the same rate as commodity prices. 

United Studies . — Little land is rented in the U.S. and 
the only significant comparison which we can make is one 
between land values (excluding buildings) and net agri- 
cultural income. For the years for which we have land 
value data the results obtained are as in Table XXIV. 


^ Purdy, Journal of the Royal Statistical Society, 1861. 
2 Kerridge, Economic History Review ^ 1963-54. 
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It is reasonable to assume that the 1890 figure had 
been raised by speculation, and the 1900 figure had been 
unduly lowered after a decade of depression. 

Assuming a fairly low rate of interest, and the inclusion 
of some speculative element in the price of land, these 
figures indicate rent taking some 20-25 per cent of ipet 
product. 

TABLE XXIV 

TjANJ) Valitei3/Net Aguicultural Income 


1880 
1890 
, 1900 
! 1912 
i 1922 


. 5-95 

. 7-00 

. 4-32 

. 5-57 

. 6-90 


A contemporary study ^ of wheat-growing in Michigan 
in the 1880s shows rents at $2-70 per acre per year, i.e. 
19^ per cent of the gross product or about 25 per cent of 
the net. 

In 1929 Professor Black * found that the ratio of land 
value to net product was, on the whole, at its lowest in 
the poor Southern regions where net product per man was 
low, and at its highest in the Western, Central and Pacific 
regions where net product per man was high. 

The measurement of the distribution of income between 
persons was made, in the previous edition, by use of the 
Pareto relationship only, which measures, on a double 
logarithmic diagram, the slope of the curve showing the 
cumulative numbers of incomes above specified limits. In 
many (but by no means all) cases this relationship is linear 
over a considerable part of the income range, though not 
of course for the majority of income receivers. 

This is only one among several methods for measuring 
income distribution, although it has great practical 
advantages of simplicity. 


^ Caird, Journal of the Royal Statistical Society y 1885. 

* Annals of the American Academy of Politioal Science, November 1936. 
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A great deal of new work is now going forward on 
improved methods of measuring income distributions, to 
find formulae which would be applicable over the whole 
range and not only over the upper tail of the data and 
which at the same time can be described in terms of two 
coefficients or so. A formula recently suggested by Pro- 
fessor Champernowne looks the most hopeful in this 
connection. 

Until a convenient new formula has been settled, and 
reduced to practical form for measurement, the section 
dealing with distribution of personal incomes is omitted 
from the study. Some of the older information, based on 
Pareto coefficients, may prove to be somewhat wide of the 
mark when more valid measurements are made. 



EXCURSUS 


ECONOMIC COMPARISONS WITH THE ANCIENT WORLD 

The iiineteentli century, impressed by its own inventions, particu- 
larly of steam engines and textile mills, tacitly assumed that both 
its level of economic well-being and its rate of progress were in- 
comparably superior to anything that had gone before. The present 
century, whose technical achievements have been greater, has 
begun to learn modesty, and has realised that economic standards 
in the ancient world were not altogether out of comparison with 
those of the present day. There has been a great cheapening of 
transport, and of the mechanical production of certain (but by ho 
means all) commodities ; but there arc also a number of goods 
and services whose efficiency of production has not so greatly 
increased. 

RostovtzefE writes in Social and Economic History of the Roman 
Empire : “ In the history of the ancient world we have many 
epochs of high economic development ; certain periods in the 
history of many Oriental monarchies, particularly Egypt, Babylonia 
and Persia ; the age of the highest development of the city states, 
especially the fourth century b.c. ; the period of the Hellenistic 
monarchies, where the climax was reached in the third century n.c. ; 
the period of the late Roman republic and of the early Roman 
Empire. All these periods show different aspects of economic life 
and different aspects of caj)itaiism. In none of them did the forms 
of house economy prevail. We may compare the economic aspect 
of life during these periods to that of many European countries in 
the time of the Renaissance and later. . . . While Egypt and 
Babylonia^ had a complex economic life, with a highly developed 
industry and wide commercial relations, other parts of the near 
East lived a quite different and much more primitive life. While 
Athens, Corinth, Rhodes, Syracuse, Tyre and Sidon in the fourth 
century b.c. were centres of a developed commercial capitalism, 
other Greek cities lived an almost purely agricultural life. In the 
Hellenistic and Roman periods it was just the same, . . . The 
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accumulation of capital and the introduction of improved methods 
in trade and industry proceeded more freely and successfully in the 
East than in the cities of Greece proper. Hence the commercial 
capitalism of the Greek cities of the fourth century (b.c.) attained 
an ever higher development, which brought the Hellenistic states 
very near to the stage of industrial capitalism that characterises 
the economic history of Europe in the nineteenth and twentieth 
centuries.” 

Statistical evidence in support of this last generalisation is given 
below. EostovtzefE goes on to enumerate the economic factors 
involved : “ . . . large internal market . . . growing external 

trade in competition with each other . . . improved technique of 
agricultural and of industrial production with the aid of pure and 
applied science . . . pure capitalistic economy based on slave 
labour . . . mass production of goods for an indefinite market . . . 
banking and credit . . . common civil law . . . stabihscd currency 
But as a retarding factor : economic development stunted and 
atrophied by constant warfare ”. 

“ The Eornan Empire began under the triple banner of peace, 
free trade, and disarmament, with an abundance of opportunity 
for private enterprise.” ^ Large-scale enterprises grew up, whose 
products were transported over considerable distances. Of an 
unopened case of pottery bowls found at Pompeii — apparently 
delivered by a wholesaler just before the eruption — the majority 
of the contents were found to be from Gaul. The records of the 
pottery at La Graufesenque on the Rhone show that 30,000 pots 
were sold in a single transaction.^ A glass-works at Cologne came 
to dominate the maihct for the whole western half of the Empire. 
Professor White notes the curious parallel between the extension of 
manufactures outward from Britain to the Commonwealth countries 
in the modern world, and the movement of industry from Italy to 
Gaul or Spain, after Augustus. This latter movement took place 
without any tariff protection or other artificial attractions. With 
the world at peace the supply of slaves (who had been principally 
prisoners of war) began to dry up (slave populations did not repro- 
duce themselves). Italian employers, both rural and industrial, 
had been largely dependent on slave labour. Conditions for industries 


^ Professor White, South African Journal of Economical December 1954. 
* Mr, 0. E. Stevens, private communication. 
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employing free wage-earners were more favourable in the outer 
provinces. 

An attempt to make a direct comparison between real wages 
in the ancient world and those of the present day was made by 
H. S. Jevons {Economic Journal, 1896), whose data, together with 
others, are used below. The accounts of the building of the temple 
at Eleusis in 328 b.c. haj^pen to have been fairly fully preserved, 
showing wages and the prices of certain materials, and Jevons mide 
use of other information about the prices of the necessaries of life. 
He showed that real wages at that time were at any rate not entirely 
out of comparison with those of unskilled workers in the nineteenth 
century. 

An unusually abundant supply of statistical information is 
available concerning Egypt under the Koman occupation, brought 
together in A. C. Johnson’s volume on Egypt, in Tenney Frank’s 
Economic Survey of the Roman Empire, No other vojume in this 
survey yields comparable statistical material. In Egypt, archaeo- 
logists have been fortunate in finding several rubbish dumps con- 
taining old household accounts and letters, written on jjapyrus 
which has been preserved in the dry climate. 

The diagram on page 656 shows all the data recorded by A. C. 
Johnson for prices^ of wheat in Egypt per artaha of 50 lb. A 
general trend is clearly discernible, but the data are scattered round 
it much more widely than they would be in a diagram of modern 
times. 

Similar extreme diversities of price have been recorded from 
mediaeval Europe and from present-day China, and have been 
explained by the interaction of an extremely inelastic demand upon 
a supply varying from season to season and from place to place. 
In the modern world seasonal fluctuations are mitigated by the 
large stocks which merchants usually carry over from year to year, 
and local fluctuations by transport, which in modern China and in 
mediaeval Europe is or was impeded not only by high costs but 
also by the exactions of war lords, bandits and pirates. In Koman 
Eg 5 rpt, where no part of the province is far from water transport, 

1 These prices are measured in Egyptian drachmai, a currency which had 
been devalued under the Ptolemies to one quarter of the value of an Attic 
drachma. The rapid rise between 18 b.o. and a.d. 79 may be the long-run 
consequence of this devaluation. 
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we cannot claim the factor of high transport costs, ^ whatever may 
have been the case in other provinces more dependent on land 
transport. Nor was there any serious banditry, at any rate till the 
second and third centuries. 

These fluctuations must therefore be attributed to variations 
in the yield from season to season, not adequately buffered by 
commercial or Governmental stocks. Roman Egypt had apparently 
failed to maintain the economic policy which was recommended to 
Pharaoh by Joseph. 

To try to reckon the level or trend of real incomes on the price 
of wheat alone is a fallacious method which has led to many false 

^ Bata quoted by A. C. Johnson for the third century indicate that river 
freights amounted to J drachma per ton-mile and canal freights (where presumably 
smaller boats had to be used) to 1 dr. per ton-mile. A ship of 5'J tons, capable 
therefore of earning 1*4 drachmai per mile while travelling fully loaded, would 
charge 16 drachmai per day demurrage, which appears to be an appropriate 
fraction of its expected daily earnings. Costs of land transport were higher. 
In the Edict of Diocletian a freight rate of 37 denarii per ton-mile was 
allowed for land transport, equivalent on a silver content basis to 1*3 Egyptian 
drachmai of the third century a.d. Reasons are given below for thinking that 
Egyptian prices in the third century were in fact considerably higher than the silver 
content of the coinage would have indicated. 

At the time of the building of the temple at Eleusis, when money wages were 
only at about half the level of the third century a.d., the land transport of 6 tons 
of marble for a distance of 25 miles cost 342 drachmai, or 3 dr. jjer ton-mile. Water 
transport at that time cost dr. per ton-mile. Allowing for the change in wage 
rates, the transport costs of the tliird century a.d. were substantially below these. 
The real costs of transport had apparently been reduced, possibly by the use of 
larger ships, though A. C. Johnson mentions a ship of 260 artabai (6i tons) burden 
as representative. Were the ships plying between Peiraeus and Euboea in the 
fourth century B.o. still smaller, or did they require more crew per ton carried ? 

In long-distance sea transport there certainly seems to have been an advance. 
In the Hellenistic period Hieron II is said to have built a 6000-ton ship with a crew 
of 600. This probably was in advance of its time. But in the first century a.d. 
ships of 1336 tons wore in use, though considered large ; in the third century a.d. 
Lucian refers to a ship of 180' x 46' x 44' (2700 tons) without regarding it as 
unusual. This ship only made one round voyage a year between Alexandria and 
Rome, earning a profit of 12 talents or 72,000 dr. If wo assume a crew of 300 at a 
cost of 200 dr. per head, and a further allowance for general expenses, the gross 
takings may have been in the neighbourhood of 170,000 dr,, i.e. 63 dr. per ton or 
0*06 dr. per ton-mile, assuming the ship was fully loaded on the forward journey. 

In the field of land transport there were doubtless some improvements in roads, 
though the invention which was to do most to cheapen both transport and agri- 
culture in these ages — the horse-collar — was still awaiting discovery by some 
unknown genius of the Dark Ages, 

Cato in the second century b.o. purchased an oil-press in Pompeii for 384 
sesterces. Transport for 70 miles to his farm cost another 280 sesterces (Professor 
Childe, What Happened in History), This latter figure is equivalent to 70 denarii 
with the same silver content as 74 drachmai, i.e. a haulage cost of about 1 dr. per 
mile for an object presumably weighing only a fraction of a ton. 
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conditions. It is certainly not permissible to take the price of 
wheat as an index of general prices. 

Enough information is available to yield a very interesting table 
(Table I overleaf) showing the relative value of other goods and 
services in terms of wheat at various dates in ancient times. 

Of the other foods, it will be noticed that all, with the exception 
of olive oil at one date, show values greater than 1, in some cases 
much greater. This means that all these foods were relatively more 
abundant, and wheat relatively more scarce, in the ancient world 
than now.^ Clothing also, it will be noticed, was comparatively 
cheap, or in other words, efficiency in production of clothing has not 
advanced as rapidly as in the production of wheat and of other 
goods. Shoes provide a significant exception, because here produc- 
tion w^'as largely mechanised in the nineteenth century. (The same 
contrast between shoes and other clothing is noticeable in comparing 
eighteenth-century England and the present day.) 

Very low ratios, on the other hand, indicate a great improvement 
in methods of production. The outstanding commodity in this 
class is nails.2 Other low ratios are shown by iron and copper — 
the ancient world was significantly more efficient in the production 
of the latter metal ^ and also of lime, salt and pitch — comparatively 
bulky articles where transport costs would be involved. On the 

1 Mr. Stcvon Kuncimari (Carnbridge Economic Uistory of Europe) found that in 
the tenth-century J^yzantino Empire the gold price of wheat was almost exactly 
the same as it was in Greece in 1914 : but other goods were relatively cheaper 
five- or six-fold. We can trace the steady closing of the gap in later centuries. 
Thus Profes.sor Warming {Quarterly Journal of Economics, 1922-23) shows that 
the ratio of the price of a kilo of butter to that of a kilo of wheat in Denmark was 
11 in 1061-80, 16 in 1761-80, 20 in 1876-80, 27 in 1901-5. 

^ It is surely significant that in the results of the U.S. Commissioner of Labour’s 
Surveys in 1 898, summarised in Chapter VI above, comparing the effects of mechanisa- 
tion in different industries, the list is headed by the nail industry. The direct labour 
cost by machine process was only 0*02 of that by hand process. In other words, 
the labour cost of making nails by hand in the early nineteenth century appears 
to have been of the same order of magnitude as it was in the ancient world, 

3 Professor Childe quotes data from which oan be deduced the comparative 
value of iron in terms of copper. About 1800 B.c., in Asia Minor where the tech- 
nique of iron-smelting had just been discovered, a kilo of iron cost 3-4 Idlos of 
copper ; by 800 b.c., only i kilo ; and, as shown in Table I, by the fourth 
century B.o., less than J kilo, and | kilo at the present day. The valved bellows 
necessary for making cast iron appear to have been discovered in the fourth 
century a.d. Previously, steel could only be made by repealed hammering by 
hand — a slow and costly process. This fact no doubt helped armies to be more 
heavily anpud after that date. 

Tin also was scarce in the ancient world. In Babylon about 1800 B.o. it was 
o u {^Footnote contd. on p, 669 



TABLE I 


1 

Exchang 
Value, 
U.S.A., 
1925-34, 
|Lb. Whea 

e 

Exchange Value against Wheat as Compared 
with the Present Day. (Present Exchange 
Value =10)* 
fc 

; Foods other titan wheat: 



1 Wine, litre .... 

6*6 

18 B.o., 2*8 ; A.D. 79, 11*0 ; a.d. 125, 4*6 ,* 
A.1}. 160“2()0,3*1 ; third century A. D., 1*2; 
fourth century a.d., 0*7 

Beer, litre .... 

60 

A.D. 37, 7*6 ; fourth century A.D., 7/5 

Olive oil, litre 

220 

380 B.O., 2*5 ; f 310-300 b.o., 2*2 ; *f 279- 
169 B.C., 3*9 ; *)* a.d. 1, 0*6 ; A.D. Ilk 11 ; 
A.D. 255, 1*6 ; fourth century A.Dh 3*5 

Eggs, each .... 

P2 

A.D. 40, 3*0 ; fourth eenturj’* A.D., 8*2 

J<^owls, each .... 

46-0 

A.D. 42, 2*3; A.D. 151, 3*3; a.d. 1691 2*3; 
second century A.])., 1*5 ; fourth century 
A.D., 10-2 ' \ 

Beans, kilo .... 

3*5 

A.D. 255, 1*5 ; fourth ceiiturv a.d., 3*() 

Cattle, each 

30000 

590 B.O., 6*7 ; % 480 B.o. (Sicily), 8*9 ; J 
410 B.C., 1*3 ; 'j: 375 b.o., 1*3 third 

century b.o., 2*5 ; § second century a.d., 
3*3 ; third century a.d., 4*6 ; fourth 
century a.d., 4*3 

Hay, cut, hectare 

2350*0 

A.D. 142, 1*1 ; a.d. 256, 1*5 

Milk, retail, litre . 

9*3 

]3 B.O., 4*5 

Sheep, each .... 

510*0 

590 B.C., 5*7 t 

Milling, baking and selling of 


0 

bread per kilo wheat content 

3*0 11 

A.D. 117, 6*8 ; tenth-century Byzantium, 
6*5 tt 

Other goods and services: 



Ilimation (thick tunic) . 

1450*0 

392b.c., 3*0; t 328 b.o., 4*4 ; ^| a.d. 36, 4*2 

Shoes ..... 

200*0 

388 B.C., 0*8 (best quality) ; t 329 B.C., 1*8 
(poor quality, wholesale) J ; fourth 
century a.d., 6*1 

Leather coat 

700*0 

328 b.o.,‘ 8*6 tf 

Straw hat .... 

35*0 

328 B.C., 7*8 

; Ox hides .... 

1 

1 

445*0 

380 B.C., 4*9 ; | 350-300 b.o., 4*9 % ; fourth 
century A.D., 7*4 

1 Bricks thousands . 

800*0 

328 B.O., 1*8 § 

' Lime, metric ton . 

550*0 

328 B.O., 0*22 

Pitch, kilo .... 

6*7 

A.D. 255, 0*37 

Nails, kilo .... 
Rent of S-roomod dwelling per 

4*5 

328 B.C., 0*02 ; a.d. 255, 0*06 

annum .... 

6400*0 

Fifth century b.o., 3*0 ; t 328 b.o., 7*9 ; tf 
second and-third centuries a.d., 58*0 

Laundering kimation 

35*0 

Fifth century b.c., 1*6 § 

Lead, kilo .... 

8*8 

Fourth century b.o., 7*3 § 

Iron, kilo .... 

1*14 

Seventh century b.o., 0*08 ;§ fourth cen- 
tury B.C., 0*095 § 

Copper kilo .... 

7*9 

Fifth century b.o., 0*21 ; § fourth century 
B.C., 0*3 ; § Augustan period, 0*11 *’•' 

Salt, metric ton . 

220*0 

Fourth century B.c., 0*7 § ; fourth century 
A.D., 2*5 


* At the proseni day aii ox, for example, exchanges against 8000 lb. wheat. In 590 b.o. it ex> 
changed against only 447 lb. wlieai (8000 — 6 7). This shows that then, as compared with now, oxen 
were relatively abundant, wheat relatively scarce. Ily 410 B.o. the ox exchanged for 2300 (3000 -M -3) 
lb. of wheat, i.e. oxen were no longer, relatively, so abundant. A high flguro In this colimiu therefore 
indicates relative abundance in the ancient world, a low ligure relative scarcity, 
t Michel, Canadian Journal of Economics and PolUicoU Science, February 1946. 

$ Glotz, Anc^M Greece at Work. , § Michel, Economics of Ancient Greece. 

J| Based on British prices 1929. U.S. prices of bread are very nigh compared with other countries, 
probably due to the inclusion of other ingredients. The rate of extraction of dour (i.e. degree of white- 
ness of the loaf) appears to have been almost exactly the same then as now. 

H Jevons, Ecmomic Jowrnal, 1896. ^ „ •* Prof. Chllde, What Bappened in Bietorv. 

tt Char&niB, Journal of Economic I/tatory, Fall 1953. The othcial Byzantine price control regulations 
(which lapsed in the thirteenth century) allowed the miller-baker to keep the equivalent of 5/24 of the grain 
supplied to him, of which 4 were for expenses and 1 for net profit. 

All data from 18 B.o. onwards from Tenney Frank, Economic Survey of the Bonum Empire, vol. ii, 
Egypt, by A. O. Johnson, except those marked ** Fourth Century A.D.", which are from the same 
author's mctracts from the Edict of Diocletian. 
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other hand, the very high figure for lead can probably be explained 
by the fact that it was a by-product of silver-mining, produced in 
large quantities, and for which there was little demand. 

The changes in the ratio for cattle are of great interest. This 
ratio was rapidly falling (i.e. meat becoming scarcer) in the sixth 
and fifth centuries b.c. Meat was abundant, M. Glotz points out, 
in Homeric times, subsequently becioming scarcer. A significant 
exception is the figure for Sicily, a country to whose abundant 
pastures even the poets drew attention. High costs of transport no 
doubt maintained a big price differential between Sicily and the 
mainland. By the third century b.c. the ratio had risen. It may be 
permissible to infer that, the population of Greece by that time 
having declined considerably, pasture land was relatively more 
abundant. The ratio went on rising through the second and third 
centuries A.n., probably for the same reason. M. Glotz j)oints out 
that, as the pressure of population increased, wine, oil and honey 
had to be produced in exportable surplus in Attica to pay for grain. 
Export of olive oil was first authorised by Solon early in the sixth 
century. By the fifth century imports of timber were also necessary. 
There is some evidence of a fall in relative costs of inoduction of 
olive oil after 279 b.c. 

Most surprising of all are the figures for rents. Houses were a 
great deal more abundant at the end of the fourth century b.c. 
than they were in the fifth, a strong indication of declining popula- 
tion. In Egypt in the second and third centuries A.n. they were at 
give-away rents. The annual rent of a town house was only 20 
drachma!, i.e. not more than five days’ wages of a skilled worker. 

aUout nine times the price of copper, as against a present-day ratio of less than 
four. 

Silver is not a good standard for these comparisons. Its purchasing power 
over goods in general, as shown below, fell heavily between 600 b.c. and 300 b.c. 
Copper might prove to be a more stable unit for the measmemeiit of value. If we 
adopt this basis we find the value of silver in terms of copper to be : 


1800 B.c 120-1.50 

800 B.c. 150-180 

Fifth century B.c. 200-300 

Fourth century B.o. 150 

Home 260 B.O. (lirat silver coinage) 720 

250 B.o. (was previous ratio uiiitenable in international 

commerce?) ...... 120 

216 B.o 112 

130 B.o 56 

Augustan period ....... 60 

Fourth oentury a.p 125 


(Data from Professor Childe, Professor Michel and Sir Norman Angell’s Siory of 
Money,) 
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This alone would almost prove the contention that population was 
rapidly declining during that period, apart from the other evidence 
given later. 

To obtain some idea of the general purchasing power of money in 
the ancient world we must first determine approximately the objects 
on which it was spent, or at any rate the relative importancel of 
wheat, other foods, rent, clothing and other goods and services.! 

Family budgets collected by the Italian Government in the 
Province of Salerno in 1929 show that the consumption of cereals 
and bread (bread weighs almost exactly the same as the wheat froin 
which it was milled, the water added about counterbalancing the 
bran removed) per head per year amounted to 279 kilos for peasant 
families and 202 kilos for wealthy families (who could afford more of 
other goods). In Egy]3t a consumption of about 175 kilos per head 
per year was regarded as the minimum necessary to support life. 
The ration for slaves, workmen and soldiers was 272 kilos per head' 
per year.^ (The figure of 279 kilos per head per year quoted above 
for an Italian peasant family corresj)onds to something like 350 
kilos per adult male equivalent.) Jevons quotes a figure of 310 
kilos for the ration of slaves in the fourth century b.c. M. Glotz 
estimates the consumption per head of the whole ])opulation of 
Attica at 244 kilos. Professor Michel at 210. In Athens towards the 
end of the fiftli century b.c., the general level of wages (M. Glotz 
holds that at that time there was not much margin between skilled 
and unskilled wages) would have been about 1 drachma per day, or 
300 drachmai per year. (There were a large number of feast days 
and other customary holidays.) A man, wife and two children 
would spend, in M. Glotz’s opinion, 50 drachmai a year on clothing 
and 36 drachmai on rent. Such a family would probably consume 
about 875 kilos of wheat costing 45 drachmai and would probably 
spend rather more on other foods, ^ leaving about 40 per cent of their 

1 Rome in the second century a.d., with a pojmlation of about a million, 
imported annually 17 million bushels of grain (Professor Walbank, Cambridge 
Economic History). This represents as much as 460 kilos per head. Much of it 
must have been redistributed in the surrounding country, or fed to animals. A 
figure of 400 kilos is also estimated by Sir Norman Angell in 7'he Story of Money, 

2 M. Glotz quotes figures of the quantities of food which each Spartiate was 
required to contribute to his snssitia. The quantities per head are about three 
times those of the present-day Italian budgets but the quantities of the different 
foods consumed are in more or less the same ratios to each other then as now. 
Perhaps it can bo deduced from this that each Spartiate^s contribution had to feed 
hie family or servants as well as himself. (Those who have forgotten the nature 
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income. It is suggested below that the allowance for clothing may 
have been too small. If this is so, miscellaneous expenditure will 
represent less than 40 per cent of income. On the other hand, 
Professor Michel quotes Aristophanes as saying that food for a man, 
wife and one child would cost 177 drachmai per year. Perhaps 
some consumption other than food is included in this latter. 

Bound about 328 b.c. wages ranged from drachmai per day 
for the unskilled to 2|- drachmai per day for the most highly skilled.^ 
Taking an average family income as 600 draclirnai per year, the price 
of the same quantity of wheat would now be 110 drachmai. A 
slave’s clothing then cost 45 drachmai per year, and the foreman 
received a clothing allowance of 110 drachmai per year. It looks as 
if an average family must have spent 25 per cent of its income on 
clothirig.2 Food and clothing between them will thus represent 

of the institution of sussitia may recollect that the Spartiatos, or aristocrats, lived 
a life of virtually permanent military service and took all their meals in a sort of 
officers’ mess ; it does not seem quite clear what provision was made for their 
families and servants.) 

Consumption in Kilos per He ad per Year 

Italy, 1929 Spartiato 

Contribution 

Peasant Wealthy . 

Families Families oussiUa 

279 202 

21 37 

4 7 

21 8 

6« 70 

The figure for wine consumption is based on A. C. Johnson’s value of the chous 
at 2’9 litres ; M, Glotz puts it as only about one-fifth this size. The larger figure 
certainly appears more probable. 

The wheat equivalent, at prices then prevailing, of all the other foods included 
in the Spartiate’s contribution to the sussitia was approximately 1000 kilos. This 
result serves to indicate that, at the prices then i^revailing, wheat (or barley) con- 
sumption represented about half the total expenditure on food. 

Jn I.U. terms the wheat consumption of a family of four would be 29 I.U., 
and the other foods, costing the same in drachmai, would be worth about four times 
as much in our termt, or 116 T.U., making a total food consumption of 145 I.U. 
or 36 I.U. per head. 

^ The architect of the temple received 720 dr. per year, i.e. about on the level 
of the skilled craftsman. Did not Eric Gill say that the greatest architecture was 
the works of men who “ had come up from the scaffold, not doton from the 
University ” 7 

* At the turn of the first and second centuries a.d. in Egypt (when the general 
purchasing power of the drachma was much lower) Tenney Frank estimated that 
the average adult would spend 20 drachmai per year on clothing. The cost of a 
minimum* food ration (e.g. for slaves and apprentices) would bo 50-60 drachmai 
per person per year. 


800 

71 

37 

18 (dried flgs) 
279 


I Cereals and bread 
IVTcal and Ash , 

Cheese .... 

I Prcjserved fruit and vegetables 
i Wine (litres) . 
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rather less than half the income. Rent, however, has only risen to 
45 drachma! per annum or 7^ per cent of income, and the remainder 
is available for other expenditure. 

The well-known theologian Origen, practising a life of rigid 
asceticism in Alexandria in the third century a.I)., spent 210 
drachniai per year. In the second century when prices were lower 
the minimum cost of living for an adult was estimated at ISu 
drachmai per year. The price of the estimated minimum ration 
(173 kilos) of wheat was 58 drachmai in the second century and 92 
drachmai in the third century. 

In each of these cases the estimated minimum cost of living for 
an adult was a little below a quarter of the average annual earnings 
of a skilled man ; and in each case purchases of wheat represented 
about 45 ]}er cent of the estimated minimum cost of living. 

We can now compile a table showing the j)urchasing power of 
the drachma at various dates in I.U. , 


TABLE II 



Purchasing Power in I.U. of tlic Uracjluna over - 


Wheat 

other 
Food and 
Wine 

Dwellings 

other 

Average, 

excluding 

Dwellings 

400 B.c. 

•67 

1-34 

2-0 

1-8 

• * 

400-375 B.c. . 

•45 

. . 




350 B.c. 

•22 





328 B.c. 

•27 

0-56 

2-11 

0-75 

j 

300-200 B.c. . 

•22 





18 B.c. . 

•28 

0*68 



•08 

A.D. 79 

•09 

0-29 


3-8 

•28 

A.D. 125 

•084 

0-28 


, , 

•28 i 

A.D. 150-200 . 

•073 

0-21 



•21 1 

Third century A.u. . 

•057 

0*13 

3-3 


•13 1 


Combining the data for 328 b.c., we find that the drachma had 
a purchasing power of just about I I.U. Applying this and the 
data for 400 b.c. as a base to a series ^ which M. Glotz gives for 

1 Based on the writings of Demetrius of Phaleron, apparently the world’s 
first compiler of price index numbers. 
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the genera] trend of prices, the drachma had a purchasing power of 
6 I.U. in 600 b.c., 4 I.U. in 480 b.c., 2 I.U. in 400 b.c. and 1-2 I.U. 
in 300 B.c, Just after the Alexandrine campaigns, as Professor 
Michel points out {Canadian Journal of Economics and Political 
Science^ February 1946), prices were at their maximum ^ owing to 
the dispersal of the treasure hoards of the Persian Empire. During 
the subsequent century prices fell fairly heavily, as the supply of 
silver could not keep pace with the rapidly developing commerce of 
the Hellenistic world. 

In Koman Egypt the extremely low level of rents has already 
been remarked. While this undoubtedly reduced the cost of living, 
to incorporate these figures in an index number of the general 
purchasing power of money would give an erroneous idea of the 
purchasing power of money over current output, or the current 
efficiency of production. An index is therefore compiled excluding 
dwellings. 

These results may be compared with other estimates of the 
general purchasing power of money at tliis time. M. Glotz himself 
estimates the purchasing power of the drachma at four 1913 francs 
or 1*4 I.U., but does not make it quite clear to which period he is 
referring. Sir Compton Mackenzie in his book Pericles gives data 
indicating the purchasing power of the drachma at about 76 pence 
or 1 *7 I.U. This is considerably lower than the figures for the fifth 
century previously given. 

The data provided by the Edict of Diocletian are sufficiently 
abundant to make possible the preparation of a complete index 
number, using as weights present-day Italian peasant consumption 
which gi^^es, as shown in Table III, a real standard of living 
comparable with that of the ancient world. 

Thus in general 10,976denarii purchased 178-3 1.U., or 61-5 denarii 
per I.U. This over-all average conceals extensive variations. Wheat 
was relatively one of the scarcest articles, costing 449 denarii per I.U., 
and other cereals were also pretty costly. For food as a whole, 
purchasing power stood at about 100 denarii per I.U., as can be 
seen from Table III ; fruit and vegetables were relatively very cheap 

^ Botwoen tho time of Demosthenes and the price peak, wheat prices rose 
2-fold, olive oil S^-fold, wine 2i-fold. By 200 b.o. the price of wheat was about 
the same as in 350 b.o. : by 100 B.o. it was higher (Tarn, EelUyiisiic Givilisaiion), 
Professor Michel’s index number indicates a low point of purchasing power about 
330-324. 
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(as indeed they are relatively cheap now in Asia). A modern 
peasant would find expenditure on food and drink taking about 
half his income : in a.d. 301, to live in the same manner, 77 per cent 
of his cash expenditure would have had to have been on food. 
Changes in the price of grain made much more difference to ojur 
ancestors, even if they were living at the same real income levi^l, 
than they do to us. 

TABLE III 



Kilos per 

LIT. 

Value in 


I.IJ. 

Value in 


Adult per 
Amnim 

Value 

Dcuarii 


Value 

Denarii 

Bread aiul cereals : 




(Nothing . 

27 

108 

Grain content 

200 0 * 

.5-9 

2580 

Footwear 

4 

92 

Milling, baking 




Firewood 

7 

469 

and selling f 


12*4 

803 

Passenger trans- 



Beef and mutton 

7-7 

51 

182 

port 

4 

424 

Other meat and fish 

12-8 

7*0 

315 

Miscellaneous . 

47 

1410 

VoXb 

61 

2*2 

240 




Milk . 

190 

2-6 

254 




Butter . 

0'2 

0*2 

9 




Cheese . 

40 

2-8 

118 




Eggs 

5-8 

3-4 

102 




, \'egetal)les 

84-3 

8-4 

76 




1 Fruit 

450 

17-1 

137 




1 Honey and sugar . 

2-2 

01 

77 




I Wine 

66-4 

22- 1 

3580 




j Total food and drink 


89-3 

8473 

Total non-food , 

89 

2503 


* Tcinioy Frank’s esthnati! of average civilian consumption (30 modii). Soldiers were 
given an allowance of 48 nK)cUi, but ])re8umal>ly trad(;d some of it for otlier goods. 

•j Data not given in Edict of Diocletian. Price imputed from ratios shown in previous table. 


The purchasing power of the denarius was highest (10 or less per 
I.U.) over personal services such as haircutting-^and hand tailoring ; 
was about 30 per I.U. for professional services (teaching and lawyers’ 
fees) ; while rare and costly luxuries included soap (1570 denarii per 
I.U.), silk (4325 denarii per I.U.) and transport of goods by land 
(also about ^4000 denarii per I.U.). Timber was costly for big 
lengths but cheap in 20-foot lengths. 

A budget of 11,000 denarii per year seems quite a reasonable 
figure to take for an average family. A skilled craftsman, working 
300 days per year, would earn 15,000 denarii, a labourer about half 
that amount. 

A fascinating item for which we have no modern equivalent is a 
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horse-drawn sleeping-car at the moderate price of 7500 denarii. 
Apparently the Very Important Persons of those days travelled 
with a speed and comfort not subsequently equalled till a sleeping- 
car was built for Napoleon, who probably had to put up with much 
rougher roads. 

The extreme rise in Egyptian prices between 18 b.c. and about 
A.i). 70 was apparently due to a depreciation of the currency not 
applicable to other parts of the Empire.^ At about 18 b.c, the 
Egyptian price of wheat was some 2| drachmai per artaba. For 
Greece no figure is available later than the third century b.c., when 
the price was 3*5 drachmai. The price per artaba in Rome, under 
Augustus, was given by Tenney Frank as denarii (1 denarius 
per modius), equivalent in silver content to 3*52 Greek drachmai, 
but to M Egyptian drachmai. ^ 

The Aeginetan standard drachma adopted by Plieido of Argos, 
in the seventh century, is given by Professor Michel as 6*1 grammes 
of pure silver. Solon at Athens in 594 B.c., and the city of Corinth, 
used a drachma of 4*2 grammes. In 550 B.c. Peisistratus of Athens, 
likewise Euboea and Corinth, adopted the drachma of 4*4 grammes. 
About 400 B.c. Chios and Rhodes adopted the drachma of 3*9 
grammes, whose use became general in the fourth century. This 
represents 8*3 pence at the price of silver prevailing before 1870 (i.e. 
at the time when silver still pro\dded the general monetary standard 
for most of the world), or about 12| per cent smaller than the 
standard weight adopted for francs, drachmai, lire, etc., in the nine- 
teenth century. The imperial denarius, standard coin for the Roman 
Empire, contaimid about 90 per cent pure silver throughout the 
first century a.d. (Professor Michel, Canadian Journal of Economics 
and Political Science, February 1947), and contained at that time 
about 3*1 grammes of silver (A. C. Johnson). Tenney Frank 
equates 20 sesterces or 5 denarii to $1. This can hardly mean the 

^ A lessor factor may have been the integration of Egypt to the markets of the 
Empire, with consequent upward pressure on the price of Egyptian exports. Before 
the time of Pompey piracy had become very serious and long-distance commerce 
was probably on a very small scale. Under these circumstances a marked price 
difl'erontial might grow u]) between Egypt and the Euroi)oau provinces. Freight 
rates from Alexandria to Rome, in the big ships of the third century, were only 
about 1*4 drachmai per artaba. The smaller ships of the first century b.o. may 
have been more costly to run, but even so we can only explain the price differential 
on the assumption that commerce was in some way blocked. 

® Ratios given by Professor A. 0. Stewart. 
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pre-1865 silver dollar, which contained 24*1 grammes of pure 
silver. The number of grammes of pure silver exchangeable for $1 
rose heavily after 1873. He may, however, have been intending 
to give an estimate of its purchasing power ; but he does not 
make this clear. Professor Walbank ^ states that the denarius under 
Augustus and Tiberius contained 3-99 grammes of pure silwr, 
after Nero’s debasement still contained 3*41 grammes, under tne 
Flavians 3*1 to 3-3 — higher figures than the other authoritias. 
Nero’s coins were debased, he states, by 10 per cent, Trajan’s bj^ 
15 per cent, Marcus Aurelius’s by 20‘-25 per cent, Commodus’s 
by 33 per cent, Septimius Severus’s by 50 per cent. There is 


some indication that the 


denarius was exchangeable with the 


drachma circulating in the Eastern Provinces. But in Egypt 
the currency was heavily devalued. By the middle of tlie first 
century a.d., the Egyptian tetradrachm, or 4-drachmai piece, was 
exchangeable for the drachma of the other Eastern Provinces, but 
even the tetradrachm only contained 2*2 grammes of silver. A. C. 
Johnson points out that other coins did not circulate in Egypt (bad 
currency drives out good !), and adds further that the ancient 
world slurred our currency troubles and a system of exchange 
control was in o])eration at the Egyptian border whereby the 
purchasing power of Egyptian currency was kept even lower (i.e. 
prices in Egypt kept higher) than the equilibrium indicated by the 
silver content of the coinage. (This exchange control would pre- 
sumably have been a prohibition on the export of silver coin or 
bullion.) Professor A. C. Stewart confirms the existence of this 
‘‘ exchange control ”, but adds that gold and silver coins had to 
be allowed to circulate in the Red Sea ports because of the trade 
with the East. By the third century, he considers, one tetradrachm 
exchanged for Syrian or Asian drachmai, or for one denarius 
(the denarius was worth about 1|- drachmai at the time of Nero’s 
debasement of the coinage). 

Equating Professor Michel’s vsilver content of tlie denarius in 
the first century to A. C. Johnson’s figure of 3*1 grammes silver 
content,^ we have the following table of the subsequent devaluation 
of money : 


^ Cambridge Economic History, 

® The first silver denarius coined in 260 b.o. weighed 4-7 grammes, that of 
216 B.c. 4*1 (Sir Norman Angell). 
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TABLE IV 


Grauunes of Silver per - 



Imperial Denarius 

Egyptian 

Tetradrachm 


Prof. Michel 

A. C. Johnson 

A. C. Johnson 

A.n. 117 

3*0 

' 



A.n. 138 

2-6 


1 2*8 


A.I). 161 

2*3 


2*1 

A.n. 193 

1-7 




A.D. 218 

1-5 

1 



A.n. 222 

1*2 

1 

1*7 

0*9 

A.i). 238 

1*0 

1 

A.jj. 244 

0*017 

J 



A.j). 250^ 75 

0*0007 

0*5 

0*7 

A.n. 275-300 


0*14 

0*13 


Tenuey Frank quotes the following figures of soldiers’ pay, 
which have been converted into grammes of silver. They probably 
reflect, he says, the general increase of prices, but may also indicate 
some “ design on the part of Emperors to gain the support of the 
Army 

TABLE V 



Salary in 
Denarii 
per Year 

Do. 

in Grammes 
of Silver 

Caesar and Augustus 

150 

600 

Tiberius 

225 

900 

Flavians 

300 

840 

Cominodus 

375 

635 

Septimius Severus . 

500 

850 

Caracalla 

750 

900 


The increase apparently only just about kept pace with the currency 
depreciation. 

It should be remembered that soldiers received in addition a 
large ration of grain, some of which they probably exchanged for 
other goods. 

An interesting independent piece of information about the 
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purchasing power of money relates to the cost of constructing the 
Appian Way under Hadrian. Some of it was through mountainous 
country. The total cost was 25,000 denarii per mile. An analogous 
road, of about 8 ft. carriageway, and metalled to carry light tni^ffic, 
would be an English farm road which cost £1 per yard to construct 
in the 1930s, or 10,000 I. LI. per mile, and would have cost more 
in mountainous country. This gives the denarius a purchasing 
power of a little over 04 I.U. In purchasing a modius of whe^, 
under Augustus, it showed a purchasing power of only 0*22 I.U. \ 

With the gradually increasing anarchy of tlie tliird century it is 
clear that there was an extensive inflation, though the two authorities 
dilier somewhat as to its rate. With generals and local tyrants 
issuing their own coinage, the degree of depreciation of tlie coin- 
age may have varied widely from year to year and from place to 
place. 

Rostovtzefl quotes a case of an artaba of wheat in I5gypt, at one 
stage of Diocletian’s reign, being priced at 120,000 nominal drachmai. 
This must have been some token coinage even more debased than 
copper. Professor Walbank, in Cambridge Economic History of 
Europe, gives similar orders of magnitude for Egypt. In the 
course of a century the local drachma depreciated from the rate of 
4000 to the rate of 180 millions per gold solidus. 

When order was finally restored out of chaos by Diocletian at 
the end of the third century, the currency was placed on what we 
should now call a gold-exchange standard. The new denarius was 
supposed to be standardised at a rate of 50,000 to the i)ound of 
gold, or 0*00668 gramme of gold (Professor Michel), or approxi- 
mately 0*107 gramme of silver.^ 


^ The number of grammes of silver exehangeable^for a gramme of gold at 
various dates, as given by the authorities previously quoted and by Professor 
Childe in What Happened in Huioryy were as follows : 


Babylonia, about 2000 B.c 6-0 

Persian Empire . . . , 13-5 


Greece : « 

Eighth to sixth century u.c. 
Middle fifth century B.c. . 
400 B.c 


150 

140 

12-0 


(N.B. — ^Prior to about 37f> B.c. gold was sold in Greece In the form of bullion 
only and did not circulate as coin.) 


338 B.c 10*0 

306 B.C 10'8 


(N.B.— The dissipation of the Persian treasure hoards of 170,000 talents 
(4000 tons of pure silver or its gold equivalent, wortli £35 inilUons at nineteenth- 
century silver prices) caused gold to become more abundant relative to silver. 
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This stabilisation, however, was only temporary. A black 
market in gold proinjitly developed, and Professor Michel considers 
that a misguided attempt to maintain the purchasing power of the 
token coinage was the reason for Diocletian’s notorious Edict of 
Prices. The Edict certainly attempted to give a purchasing power 
of 1 I.U. to 61-| denarii, or 2*11 l.U. to a gramme of silver — far 
higher than it had ever had before. Within two years the price of 
gold, which had been fixed at 50,000 denarii per lb., was officially 
raised to 60,000. Then it seems to have got out of control and to 
have risen steadily to 168,000 by a.d. 324, 473,000 by the late fourth 
century and 504,000 by the middle of the fifth century. Professor 
Walbank, however, gives quite different figures : 120,000 by 305, 
324,000 by 324, 2,160,000 by 364, but then only 50 per cent further 
depreciation in the next thirty years. 

When we get to figures of this size it is clear, however, tliat the 
“ silver ” currency is becoming titular. The last drachma was 
coined (according to Professor Stewart) in 296, and the denarius also 
ceased to circulate. By the time of Constantine nearly all trans- 
actions were financed in the new gold solidus (1/72 of a Roman 
pound, or 4-64 grammes of gold : but by the fifth century, according 
to Mr. C. E. Stevens, it was only 85 per cent fine, or 3*94 grammes). 
Some indications of its purchasing power are given by the informa- 
tion ^ that a solidus in the fifth century would buy 200-270 pounds 
of pork. Under the Edict of Diocletian, which fixed the price of 
pork at 12 denarii per pound, the same weight of gold would have 
purchased only 49 lb. of pork if exchanged for denarii at the 
“ official ” gold price. It seems clear, however, that the purchasing 


but ilic old ratio was soon resumod — probably much of the gold was soon re- 
hoarded by the monarehs of the Succession States. Alexander set out to 
demonetise the Persian gold coinage.) 

295 B.C 12 0 

280-270 B.0 13 0 

258 B.O. ... 13-8 


Home : 

207 B.O. . 

Keign of Augustus 
Keign of Nero . 


17*0 

12*6 

13*0 


Egypt : 

A.i). 70 

(N.B. — Possibly this low figure is the result of a dispersal of Egyptian 
hoards after the Koinan occupation. A higher rate seems to be quickly resumed.) 

A.I). 110 

A.D. 241 


8*0 

110 

10*0 


Rome, fourth century a.d. 

Europe, nineteenth century before 1870 


. 14-0-18*0 
16-5 


Professor Jones, JEconomic History lieview, 1952-53. 
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power parity exchange rate for gold, and hence the amount of 
pork purchasable for a given weight of gold, should have been 
some three times as high as this. 

A solidus in the sixth century, according to Professor Jopes, 
would buy 270 kilos of wheat in Egypt, about 200 elsewhere. UAder 
the early Empire the same weight of gold would buy, according to 
Professor Jones, 180 kilos, but this figure is very much in connict 
with the purchasing power of one modius per denarius previously 
given for the Augustan period. This latter figure corresponds to 
25 modii per aureus of 7*96 grammes of gold, per solidus 124 modii 
or only 85 kilos (but the Egyptian price then was much lower than 
that prevailing at Rome). 

Altogether, however, we conclude that the purchasing power of 
gold, by the fifth century, was higher than it had been some centuries 
earlier. This must make us view with caution hypotheses of the 
wholesale depopulation of the Empire. Depopulation appears tb 
have occurred in Egypt, Greece and Italy but probably not in 
either the Western or the Eastern Provinces. The effect of depopula- 
tion, all other things being equal, would be to lower the purchasing 
power of gold (more gold per head of j)opulation, if the gold stock 
remains unchanged). It may be objected that there was a loss of 
population which was more than offset by the loss of gold to the 
East — Pliny’s celebrated 100 million sesterces per annum. At 
the values of Pliny’s time, this would be equivalent to 8 million 
(post-1934) dollars. The output of the gold mines in Roman 
Spain alone, according to Professor Walbank, was £10 millions per 
annum. 

We can now bring together data of the purchasing power and 
the silver content of the coinage and construct-a series which we may 
compare with Vicomte D’Avenel’s series ^ showing the purchasing 
power of silver in France (sec Table VI). 

From the first to the third century a.d. the purchasing power of 
a gramme otf silver, in Egypt, appears to have been about 0*5 I.U., 
probably considerably less in other provinces. At the time of the 

1 “ It is doubtful whether Pliny’s famous growl about latifundia having ruined 
Italy should be taken seriously,” (Tenney Frank.) 

* Published in Histoire des prix and in La Fortune priv6e depuia aept sUclea, 
The series is based on 1890 when the franc had a purchasing power of 0*279 I.U. 
and a gold content of 0*29 gramme, equivalent to 4*46 grammes of silver at the 
pre-1870 price. 
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Edict of Diocletian it was 2-1 I.U. at the official ’’ gold price, 
probably about 0*7 in actuality. 

By the sixth century a.d. wheat had become much dearer, in 
terms of meat, than it was in the earlier centuries. The only two 
data we have for prices at this time indicate a purchasing power, 
per gramme of silver, an 5 nvhere between 0*3 and 0*75 I.U. However, 
there appears to be some continuity between these figures and 
D’AveneFs estimate for A.n. 800. After this date, the rapid 
expansion of silver output caused its purchasing power to fall. 


TABLE VI 

Purchasing Power of 1 Gramme of Silver in I.U. 



Ancient World 

Mediaeval and Modern World 

Purchasing 
Power ol 
Drachma, 
I.U. 

Silver 

Content, 

Grammes 

Purchasing 
Pow(‘,r i)er 
Gramme 



600 B.o. 

6 

0-1 

0*98 

800 . 

0*56 

480 B.c. 

4 

4-4 

0-91 

1201-25 

0*28 

400 B.c. 

2 

4'4 

0-46 

1226-1300 . 

0*25 

300 B.c. 

1-2 

3*9 

0-31 

1301-60 

0*22 


The rapid fall in the purchasing power of money in the fifth 
century b.o. was due to the development of silver mines at Laurion, 
in Macedonia and perhaps elsewhere. In the general confusion and 
contracting commerce of the last centuries b.c., its purchasing power 
rose. In the eleventh century, according to Professor Nef, silver 
output began to expand rapidly, falling 1350-1450, then rising 
again till the flood of American silver came in the sixteenth century. 
He considers that it probably fell between the fourth and the tenth 
centuries. 

Having now some idea of the purchasing power of money, we 
can examine the available information about wages and incomes. 
Most of the information refers to wages and there is little on other 
classes of income. In all the figures which follow it is assumed that 
300 days were worked per year. 

In Athens in the late fifth century, according to M. Glotz, wages 
for all classes of workers were in the neighbourhood of 1 drachma 
per day. Apprentices received 3 obols (6 obols per drachma) per day. 
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Rural labourers received wages of 4 obols plus food worth 2 obols.^ 
Professor Michel quotes Aristophanes’ attack on the abuses which 
had grown up round the institution of dikastes or jurymen. Juries 
were not limited in number and were manned by any citizens who 
cared to attend ; they were swamped by numbers of idlers who \;^ere 
content with the fee of 2 obols (subsequently raised to 3) per day. 
Like some official payments in our own time, this amount had 
probably not been changed for many years, and represented a mir 
payment for a day’s time when the value of money had been higher. 
Aristophanes comments that, in his own time, a man should expebt 
5 obols for a real day’s work. Soldiers and sailors received 3 obols 
per day plus their rations. 

A general standard of 5 to 6 obols per day at that time indicates 
a standard of living, for the free population, of about 500 I.U. per 
year per head of the working population. This takes no account of 
wealthy property-owners on the one hand, or of the slav,e population 
on the other. Population estimates for fifth -century Attica range 
from 215,000 to 350,000 of whom about one-third were slaves. The 
population of Laconia was estimated at 400,000 (M. Glotz) including 

25.000 Spartiates, 100,000 perioikoi (traders and craftsmen) and 

275.000 helots or serfs. 

The real income of slaves, i.e. the value of food, clothing, shelter, 
etc., provided to them, was, curiously enough, not greatly below 
that of free workers. It was customary for owners of gangs of slaves 
to hire them out, the lessee to provide food, clothing and shelter. 
Professor Michel has examined a number of these contracts, which 
should indicate the difference between the market value of the 
slave’s work and of his consumption. In the fifth century this 
appears to have been only 1 obol per slave per day. On an annual 
basis, allowing for the possibility that the owner might be unable 
to keep his slaves continuously employed, the net return was still 
lower and may have been only 40 drachma! per year. The purchase 
price of sl^^ves at the end of the fifth century was about 1 30-150 
drachma! for unskilled, 200-600 for skilled. Average ransoms for 
prisoners of war rose from 200 drachma! in the late sixth century to 
300 in the early fourth century, and to 500 in the late fourth century, 
falling again in the third century. Bearing in mind the high rates of 

1 This confirms the estimate previously made that probably only about one- 
third of the average family income was spent on food. 
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interest then prevailing and comparatively short expectation of life 
even in healthy occupations (slaves employed in mining died like 
flies), even these figures accord with the low estimate of annual 
profit. In the middle of the fourth century our old friend Xenophon, 
the enthusiastic amateur in so many different fields, proposed that 
the Athenian Government should go into the slave-owning business by 
purchasing unskilled slaves at 160 drachma! each and employing them 
directly in the mines instead of leasing the mining rights. His sugges- 
tion was not adopted, but it may indicate that the price of 150 
drachma! was unduly low in relation to their potential annual 
product. 

Italy at the time of the accession of Augustus had, according to 
Tenney Frank, about the same ratio of slaves to population as had 
Attica four centuries earlier, namely 4 million slaves in a total 
population of 14 millions — in spite of the large numbers of prisoners- 
of-war captured during recent generations. In the Hellenistic 
world, according to Tarn, the standard price of a slave was 300 to 
400 drachmai. As slave-owners have complained in more recent 
times, it did not pay to “ breed ” slaves. Tenney Frank states 
that the cost of rearing slave children in the first and second centuries 
A.D. was estimated at as high as 150-250 drachmai per year for their 
first two years and then 50 drachmai per year until puberty. But 
by this time prices were rising rapidly. The median price of an 
adult slave in Egypt was 1100 drachmai in the first century, 1250 
in the second, 2600 in the third ; and Columella, the agricultural 
expert of the first century A.D., was indeed recommending the 
breeding of slaves — it was then customary to liberate a slave 
woman who had borne three children. By the second century the 
number of slaves appears to have been very low, judging by the 
greatly decreased yield of the small manumission tax (which was 
levied at 5 per cent on value). Except during periods of recurring 
warfare when slaves were unduly abundant (c.g. third and second 
centuries b.c.), slavery in the ancient world was much more an 
urban than a rural phenomenon. Rural work in the Mediterranean 
is intermittent and employers only wanted slaves where they could 
be employed steadily. In any case, in most rural provinces slaves 
could not compete with free men — “ wages were too low to make 
slave-holding profitable ”, as Tenney Frank puts it. 

While we are discussing this macabre subject it is as well to 
2x 
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remind ourselves that slavery still prevails in the present-day world, 
and we can examine some of its economic relationships. 

In The Southern Gates of Arabia Miss Freya Stark quotes figures 
to show that soldiers in the army of the Sultan of Makalla (who 
have to buy their own food) are paid 120-180 thalers per year, and 
that in the interior wages are about 120 thalers per year. An 
adolescent male slave ^ sells for 500 thalers. His expectation m 
life may be 30 years, but allowing for the scarcity of capital we 
should apply a high rate of discount, and regard the price as 
10-15 years’ purchase of the estimated net return. This makes 
the estimated net return 35-50 thalers per year, i.e. out of the 
average wage of 120 thalers, 70-85 thalers represents the neces- 
sary minimum cost of food and clothing. 

Price data are given for food, and animal fodder, live sheep, 
salt and weapons, from which it appears that the thaler has a 
purchasing power of some 0-37 I.U. (On the coast the Indian rupees’ 
circulates : it has the same exchange value, namely Is. 6d. sterling, 
as the thaler.) If we put the average income, including property 
incomes, at twice the wage for labour, we obtain an average real 
income of some 90 I.U. per occupied person. 

The Bedouin income in Palestine was estimated by Gruenbaum 
at £4-5 per head, i.e. 31-5 I.U. per head or about 120 I.U. per 
occupied person. 

Keturning to ancient Athens, Solon in the sixth century b.c. 
placed the free population in four legal categories as follows : 

(i) Pentakosiomedimnoi, or owners of land yielding a crop of 600 
medimnoi (750 bushels) or more. 

(ii) Hippeis, or knights, below the fii‘st rank, but able to provide 
horses for themselves and for a groom. 

(iii) Zeugitai, whose qualification was the ownership of a team of 
oxen, a class including all but the smallest landowners. These 
were entitled to go into battle as hoplites, or wearers of heavy 
armour. 

(iv) Thetes, landless and smallest landowners, who went into battle 
as light infantry. 

1 Other prices for slaves were : wet nurse, 800 thalers ; 5-yoar-old boy, 400 
thalers ; 5-year-old girl, 300 thalers ; wife, 60 thalers if virgin, 30 thalers if non- 
virgin. 
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At that time a medimnus of barley sold for a drachma and the 
general purchasing power of the drachma was probably about 6 
I.U. Almost immediately after Solon’s time these four classes 
became stereotyped as income classes (over 500 drachma! per year, 
300-500, 200-300, under 200), and the wealthier manufacturers and 
traders began to qualify as Knights ” — a social phenomenon of 
so many civilisations. With the general fall of the purchasing power 
of money, increasing numbers of citizens qualified for the privileges 
of the higher classes, and by the middle of the fifth century these 
classes had become titular oiily.^ 

From these classifications it appears that the income of the 
average landowning family may have been as high as 300 drachma! 
or 1800 I.U. This, however, represented the product of the labour, 
in all probabilit)?^, of several working members of the family, and in 
some cases also of slaves, although the employment of slaves was 
always rather urban than rural. 

By a later date we can be fairly sure that a number of big incomes 
were earned in commerce and manufacture as well as those earned 
from land. 

This must have occurred in Babylon too, judging from Pro- 
fessor Childe’s statement that the two-storied house of a successful 
merchant in the seventh century b.c. measured 100 ft. by 82 ft. 
and contained 1 8 rooms, including the bathroom. The salary of a 

^ A high dogroo of income equality had apparently been established by the 
fourth century b.c., which disappeared again later. 

“ When Xenophon returned after the famous expedition with Cyrus, he 
hired himself and (5000 of the Greeks into the service of Sosthenes, a prince of 
Thrace ; and the articles of his agreement were, that each soldier should receive 
a daric a month, each Captain two darics, and he himself, as General, four ; a 
regulation of pay which would not a little surprise our modern officers. 

“ Demosthenes and Aeschines, with eight more, were sent ambassadors to 
Philip of Macedon, and their appointments for above four months were a thousand 
drachmai, which is less than a drachma a day for each ambassador. But a 
drachma a day, nay^ sometimes two, was the pay of a common foot soldier. 

“ A centurion among the Romans had only double pay to a private man in 
Polybius’s time, and we accordingly find the gratuities after a triumph regulated 
by that proportion. But Mark Antony and the triumvirate gave the centurions 
five times the reward of the other ; so much had the increase of the common- 
wealth increased the inequality among the citizens.” (David Hume, Of the 
Populousnesa of Ancient Nations,) 

Since Hume’s time our idejis on relative incomes have gone back to the Greek 
standards. Recent rates of pay in the British Army provide for men of six years’ 
service, inclusive of keep reckoned at 7s. per day, 99s. a day for a Brigadier, 46s. 
for a Captain, and 17s. 6d. for a three-star private. 
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drachma. In Alexandria both wages and prices were higher. Even 
allowing for a general fall in prices in the third century, these wages 
appear very low. Hellenistic standards of living, though they may 
have risen in other kingdoms, appear to have been low in Egypt, 
where the population was probably already very dense in relation 
to the means of subsistence. It may be only that Ptolemaic Egwt 
was a highly “ regulated ” economy, in which peasants were not 
free to leave their holdings, and much business was reserved for 
royal monopolies. These factors tended to promote both low re^ 
incomes and currency depreciation. 

M. Glotz considers that in Alexander’s time ^ Egypt’s population 
stood at 7 millions, i.e. the same as A. C. Johnson’s estimate for 
three centuries later. 

The following table shows the available information on wages 
collected by A. C. Johnson for Egypt in the later period, converted 
to I.U. by means of the above index numbers : * 


TABLE VII 

Average Wages per Year Assuming 300 Working Days 



Boys 

Farm and 
General 
Labourers 

Skilled 

Men 

Shepherds 

Money Wages, 
Base 18 H.O. 

Real WaRos.i 
Base 18 B.o. 

About 18 B.c. . 1 


72 

102 

156 

100 

100 

About A.D. 79 

36 

60 

72 


187 

77 

A.D. 125 

j 

108 

. . 


360 

148 

A.D, 150-200 

54 

72 



340 

105 

Third century a.d. 


60 

156 

. . 

600 

115 


These figures indicate a standard of living comparable with 
Asiatic countries at the present time. Eostovtzeff states that 
wages of 4 to 6 obols per day in the first and second centuries a.d. 
for unskilled men would buy 550 to 800 kilograms of grain per year, 
hardly sufficient to keep a family alive ”. This is slightly over- 
stated ; but there is no doubt that it was a low real income. By 
A.D. 250, with the deterioration of the currency, the average wage 
had risen to 6 drachmai per day ; but it is doubtful whether its 
real purchasing power was much higher. 

1 At this date he estimates the population of Greece proper at 2} millions, 
Macedonia 3-4 millions, Syria 30 millions. 
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Wages fixed by the Edict of Diocletian, assuming a 300-day 
year and valuing a man’s keep at 9500 denarii per year, were equiva- 
lent to 255 I.U. per year for labourers, 4-00 I.U. per year for skilled 
men, over 1000 I.U. for teachers and up to 1500 I.U. for artists. 
The general average was apparently no higher than in Greece seven 
centuries earlier, but the dispersion has become much wider. 

Professor Michel computed the average wheat yield in Attica in 
328 B.c. at only quintals per hectare, but regarded about 9 
quintals as normal. He states that much higher yields were obtained 
in Egypt, Babylonia and Sicily. A. C. Johnson states the normal 
Egyptian yield at 17 quintals per hectare., Until a few years ago, 
the modern Egyptian yield stood at almost exactly this figure, but 
during the last few years it has been raised to 21 quintals per hectare 
by the use of artificial fertilisers and in other ways. The present 
Greek figure stands at about 9, and was lower in the recent past. 
The detailed account given in the Georgies of the plough carefully 
constructed out of three different kinds of wood with an iron share, 
the wagons, the saws, the budding and grafting of fruit trees, the 
cultivation of vines, olives and legumes, the careful breeding of 
cattle, the consulting of the calendar, all indicate quite an advanced 
agricultural technique. 

TABLE VIII 


First century a.o. 
A.n. 100-150 . 
A.D. 150-200 . 
A.n. 200-285 . 


Land Hen is, 
Quintals per 
Hectare 

Price of Land, 
Quintals per 
JEIect;are 

Rato of 
Return on 
Investment, 
per Cent 

6*4 

34 

19 

5*6 



3*7 

j 28 

16 

4-4 

31 

14 


That the population of Egypt was falling during the Koman 
period is suggested by the extraordinarily low rents of houses, and 
the increasing relative abundance of cattle, mentioned above, but 
the final and most convincing proof is obtained from the figures 
showing the trend of land rents and land prices expressed in real 
terms. These almost certainly indicate a decreasing pressure of 
population upon resources. A rent amounting to over one-third 
of the gross produce (as in the first century a.b.) indicates an extreme 
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pressure of population on resources. In Attica in the fifth century 
B.c. rent was only 8-10 per cent of the gross output. 

A. C. Johnson states that the customary rate of interest was 
12 to 12| per cent. The higher rate of return in the first century 
may have indicated that, in practice, still higher rates were obtain- 
able owing to the shortage of capital in relation to populatim. 
Tenney Frank further states that, with more settled conditions 
under Augustus, rates of interest fell suddenly and drastically from 
10 per cent to 4 per cent. \ 

Rostovtzeff strongly denies the widely held proi)Osition that 
population was declining in the first three or four centuries A.n. lie 
bases his opinion mainly on the evidence of the large number of new 
cities founded during this period. While he may have proved his 
case regarding the Western Provinces and North Africa, it certainly 
seems that a decline was occurring in Egypt, likewise in Italy and 
Greece. A. C. Jolmson points out that by the latter ialf of the 
second century, flight of peasants from their villages was widespread, 
and in consequence the authorities issued orders enforcing the culti- 
vation of Crown lands. He concludes : “ Probably lands in some 
villages were temporarily or permanently abandoned and the 
peasants were concentrated on more productive areas In the 
second century the industrial activity of Alexandria probably led 
to a strong urban movement (Caracalla, a.d. 215, endeavoured to 
banish all peasants from Alexandria) and no change in total popula- 
tion resulted. In the third century the impoverished peasant could 
find no work in the city and when he abandoned his farm he turned 
to brigandage. If we had ofiicial records we should probably find 
that the rural and urban population greatly declined during this 
period. There does not seem to be much doubt about the fall in 
the population of Italy, which was probably accentuated when 
Italy lost her special privileges and was treated just like any other 
province after the time of Severus. 

In the time of Augustus the population of Egypt was millions, 
including 1 million Jews. Alexandria had a population of \ million 
in Nero’s time. When modern estimates began, about 1800, they 
show Egypt with a population of only millions. There is 
no knowing when the decline occurred,^ but it is quite plausible 

1 Professor A. C. Stewart thinks that the decline probably occurred after the 
Turkish ooncjuest. 
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that some at any rate of it should have occurred in the first three 
centuries a.d. 

That the population of Greece was falling through the third and 
second centuries b.o. is also generally recognised : probably due 
both to low reproductivity and to the attraction of immigrants to 
the economic opportunities of the Hellenistic kingdoms. This 
supposition is strikingly confirmed by Professor Michel’s quotation 
[Canadian Journal of Economics and, Political Science, February 
1946) of the rents of fifteen farms on Delos, probably let for wine 
cultivation. 


Drachmai per Year 


434 B.c. . 

. 7,500 

280 B.c. . 

. 10,300 

377-374 R.c. 

. 7,800 

270 B.c. . 

. 11,300 

314 B.c. . 

. 11,500 

260 B.c. . 

. 8,800 

305 B.c. . 

. 14,300 

250 B.c. , 

. 9,300 

300 B.c. . 

. 16,200 i 

220 B.c. . 

. 6,100 

290 B.c. . 

. 9,600 

179 B.c. . 

. 5,900 


These clearly show the effect of the increased circulation of 
silver after the Alexandrine campaigns. During the third century 
prices admittedly fell, but probably not as rapidly as the rents shown 
above. Measured in man-years by means of the wages paid on 
Delos, the average rent per farm fell from 8-0 in 305 to 5*5 in 296, 
4*2 in 269 and 3-3 in 169. We seem to have here fairly strong 
indications of a falling population. Professor Michel remarks that 
the wine export trade to the Black Sea was falling off in comparison 
with what it had been in previous centuries — is not the decrease 
in population and the decreasing demand for imported wheat a 
sufficient explanation ? 

M. Glotz has also shown that the rate of interest fell from 12^ 
per cent in the fourth century to 10 per cent in the third century 
and 7 per cent in the second century — probably an indication that 
money and capital were becoming more abundant in relation to 
population. The rate of interest again rose under the Roman 
Empire. 

A few interesting data are also available on seaborne trade and 
on public finance. 

The aggregate seaborne commerce (imports and exports com- 
bined) of the whole Delian League or Athenian Federation, before 
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the Peloponnesian War, was estimated by M. Glotz at 186 million 
draclimai. In the year 413 b.c., during the war, it was still 150 
million drachmai. 

These figures are astonishingly high. If the whole of Greece 
had a population of 2^ millions or, say, a working population <j)f 1 
million, the working population of the League must have been half 
a million or less. Tliis means that import and export trade m^t 
have averaged nearly 400 drachmai per head of the working popula- 
tion, whereas we have estimated the national income at only 300 
drachmai per head of the working population at this time. In the 
modern world the sum of exports and imports has been known to 
reach two-thirds of the national income in countries like Norway, 
New Zealand and modern Greece, which are unusually dependent 
on sea transport. If we imagine any of these countries subdivided 
into a large number of small states, and include in import and export 
statistics all seaborne traffic between them (with the -further pro- 
vision that land transport is so expensive that all traffic possible 
goes by sea), then we may perhaps contemplate a combined aggregate 
of imports and exports exceeding the national income by a third. 
(It will be borne in mind that many goods may be reflected in these 
statistics several times over, as raw materials, as semi-finished goods, 
and in eyiirejidt trade.) Even so, we are compelled to hypothecate 
a remarkably high level of commercial organisation. 

The revenue of the Athenian Treasury in 433 B.c. was 6 million 
drachmai or 50 drachmai per head of working population. In 
422 B.C., a war year, this revenue was doubled. The former figure 
represents 17 per cent of the national income. A ratio of taxation 
to national income at this level could not have been sustained in 
peace-time, nor indeed a ratio of 34 per cent in war-time : a large 
part of these revenues, however, was obtained by levies on other 
states belonging to the League. 

After the Peloponnesian War there was a tremendous contraction 
of commence, following upon the break-up of the League and the 
Spartan occupation of Byzantium and other key points. The 
trade of the Peiraeus in the early fourth century was only about 
12| million drachmai per year or about 100 drachmai per head of 
the working population of Attica, and in 355 B.o. the revenue of the 
Athenian Treasury was only 780,000 drachmai. By 340 B.c., 
however, on the eve of Chaeroneia, it had risen to 2*4 million 
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draclimai. Did this rapid economic recovery stimulate King 
Philip of Macedonia to attack before the opposition became too 
strong ? Under the Macedonian supremacy commerce continued to 
expand, and by 326 the revenue had risen to 7 *2 million drachmai — 
20 per cent higher in face value than a century earlier, but consider- 
ably lower in real purchasing power. 

The above figure of 6 million drachmai (a thousand talents) is 
estimated by Andreade.^ Of this revenue, however, 415 talents 
was tribute from allies, the remainder customs and other revenue. 
As the war proceeded, tribute was raised to 900 talents in 427 and 
1200 in 417. At the end of the war in 404 there was no tribute 
and only a revenue of 30 talents from customs. But by 373 there 
was again a revenue of 200 talents from tributes of allies. Later 
figures agree with those given above, except that the revenue of 
7*2 million drachmai (1200 talents) continued unchanged until 307. 

The tolls on imports and exports at the Peiraeus were levied by 
the Athenian Treasury at the rate of 2 per cent. From these receipts 
it is deduced that even in 400 b.c. aggregate trade was 9 million 
drachmai, the following year 10*8 millions. 

By the third century b.c. the commerce of Rhodes had risen to 
60 million drachmai. No estimate of the population is available to 
reduce tliis to a per head basis, but it appears to be a very consider- 
able figure. 

Byzantium 2 collected revenues at the rate of 10 per cent on 
imports and exports in the twelfth century. They were at the 
rate of 93 kilos of gold per day. By the fourteenth century, however, 
when the customs at Galata was controlled by the Genoese, they 
received less than 1000 kilos of gold from them, while Byzantium 
received only 150 kilos of gold per year. 

Roman Egypt had to pay taxation, according to A. C. Johnson, 
equivalent to 30 million artabai of wheat or 40 million I.U., i.e. some 
16 I.U. per head of the working population, a heavy exaction from 
a community whose total income was probably only 100-200 I.U. 
per head of the working population. 

Tenney Frank states that by a.d. 64 (by which date the canals 
had been fully restored after their previous neglect) revenue rose 

^ International Statistical Institute Conference, 1931. He regards the talent 
as the equivalent of 6400 gold francs. 

“ Charanis, Journal of Economic History (U.S.), Fall 1963. 
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to 576 million sesterces, ten times what it had been under Augustus. 
It provided a large share of the total Imperial revenues of 1450 
million sesterces. 

These Imperial revenues, however (like those of mediaeval king^), 
were rather rigidly fixed. After the time of Severus, as the size of 
the army increased, as the population to support it probably 
decreased, and with increasing invasions, civil wars and militaw 
uprisings, the army, lacking regular financial resources, increasingly 
had recourse to arbitrary requisitioning.^ In any case, as things 
were in the third century, the collection of revenues in a rapidly 
deteriorating currency would not have sufficed to maintain the 
swollen army and Civil Service. By Diode tian*s time, taxation 
became payable in kind. The tax in kind was assessed both upon 
men and upon land. As peasants increasingly abandoned their 
land, to find work in the cities, to join the army, to emigrate to the 
outer provinces or, in some cases, to join gangs of bandits, regula-’ 
tions were introduced forbidding them to move. They became 
adscripti glebae, men legally bound to remain on the same land. 
In fact, they were serfs.^ Early in the fourth century, the same 
compulsion was being applied to urban workers. Work in certain 
trades, including shipping and baking, became an hereditary obliga- 
tion ; the sons of men in these trades were legally bound to remain 
in them. 

So the ancient world crossed the threshold which separates the 
free man from the serf, commercial economy from the “ natural 
economy ”, contract from status. 

^ Professor Jones, Economic History Revieuf, 1952~.5.'J. 

* Ibn Khaldun may have had Diocletian in mind. He lists various typos of 
economic injustice mentioning the appropriation of property, the fixation of prices, 
and the institution of compulsory labour, which he regards as the worst. 
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Butter and cheese, surplus milk, 19 
Byzantium, 682, 083 
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California, occupational records col- 
lected in, 547 

Cambridge tradition of economic pro- 
gress, 5 

Canada, Liberal Party, 3 
soil erosion, 15 
food consumption, 26 
currency, 35 
real income, 45 
cost of liWng, 50 
family consumption, 78 
Great Depression, 202 
Capital, exports and imports, 14 
studies in, 567 
measurement of, 569 
national wealth, 580 
requirements, 584 
formation of, 606 
comparisons of, 607 
remuneration of, 616 
Car and petrol, prices and international 
index, 28-32 

Cash sales and costs, 400 
Cattle and draught animals, 24 
Census Bureau, U.S., 397 
Census of I'roduction, 332, 347 
Ceylon, services in, 60 
housing in, 61 
Chaeroneia, 682 
Charity, when genuine, 5 
Chicago, costs of living, 44 
wages, 1890-1929, 539 
China, soil erosion, ] 5 

measurement of product, 208 
food output, 311 
agriculture in, 497 
time spent in labour, 504 
prices, 654 

Class, stratification in U.S.A., 548 
in the ancient world, 675 
Climate and land utilisation, 305 
Clothing, Detroit and Unilever In- 
quiries, 27 

Coal, equivalent in mathematical 
series, 23 

cost of distribution in France, 400 
Coates Report, 527, 539, 573, 598 
Coinage under Roman Emperors, 666 
Cold-climate farming, 309 
College education as entrance to pro- 
fession in U.8.A., 548 
Cologne, glass works in ancient world, 653 
Colombia, price data, 29 
data for, 62 
rents, 64 


Coloured men, necessity to become un- 
skilled labourers, 553 
population, efioot on wages, 536 
Commerce in undeveloped country, 524 
Commodities, taxes on, 12 

and real income, 18 I 

international comparisons of, 38 
comparison of, 240 
Commonwealth Statistician, the, 95 ^ 
Competition, analysis of, xii-xiii 
Construction and manufacture, con- 
fusion between, 501 i 

Consumption units, methods of com- \ 
])uting, 61 

Co-operative Society, England, 394 
Cost, method of ascertaining, 20 
of distributive trades, 56 
of living, 210-213 
non-factor, in Australia, 285 
of liviiig in ancient world, 662 
Cotton, 349 

Creditor countries and n 3 ,tiona] incom^, 
14 

Crimean War, vii 
Cuba, 29 

Cultivation, methods of, in Europe, 15 
Currency, method of conversion into, 53 
revaluations, 1949, 54 
deterioration of, 678 
Cziech crown, purchasing power, 1929, 
29 

Czechoslovakia, price index, 29, 32, 44 
productivity, 261 

Data, sources of, 24, 25 
Debtor countries, 14 
Delos, 681 

Demand, discussion on, 421 
Denmark, currency, 35 
real income, 45 
real X)roduot, 261 
Density, discussion on, 314 
Denver Doi)artment of Labour Rent 
Index, 27 

Depox)ulation of Roman Empire, 670 
Deyu’cciation, method of estimating, 197 
fixing rates of, 601 

lower rate for simpler economies, 604 
Depression, the, effect on productivity, 
202 

pressure of competition in, 392 
Detroit Inquiry, 24, 25, 26, 28 
Diet, 454 

Diminishing Returns, and Free Trade, x 
in the Napoleonic wars, 300 
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“ Disguised unemployment ” in Russia, 
249 

Distributive and manufacturing trades, 
relative cost of, 56 
Doctors, 24 

Dollar, purchasing power of, 43, 48 
Domestic service, wage variation 
between cities, 73 

productivity cannot increase in, 505 
Dominican Rej)ublic, 29 
Drachma, purchasing power of, in 
ancient world, 662, 663 
Drachma and franc, purchasing power 
of 1935, 29 

Dutch, high economic standards of, 493 

“ Economic boxes ”, vii 
Economic planning and nationalism, 
justifiable sphere of, ix-xiv 
Economic i:>owers, the, divisions of, 490 
Economic progress, Cambridge tradi- 
tion of, 5 

Economic welfare, 15, 16 
ICconomics, discussion on, vi, 1-7 
Economists, preferences of English, vi 
backward-looking, vii, viii 
modern, 16 
Ecuador, 29 

Edict of Diocletian, 664, 665, 669, 671, 
679 

Education, health services, relation to 
real income, 22 
primary school pupils, 24 
produces more clerical than manual 
workers, 542 
and occupation, 554 
in India, defects of, 663 
Egypt, 262 

population of, 678 
modern and ancient, wheat yields, 
679 

population under Augustus, 680 
Eire currency, 35 

Elousis, building of temple, 328 b.o., 
654 

Employment in France, 622 
Engineers, error in opinion of, 2 
England, farm life in, continuity with 
the Dark Ages, 278 
rents in, 27 

Enterprise, rewards of, 622 
Erosion, discussion on, 310 
Estonia price comparison, 32 
Europe, "conservation of fertility, 15 
inteniational unit, 18 


Europe — contd. 
price of food, 50 

cheapness of domestic service, 72 
mediaeval prices in, 654 
European cities, inquiry in, 24 
European countries, currency, 35 
European classification of hotels, 39 
European railways, classes on, 39 
Exchange rates in 1938 and 1950, 54 
Expenditure, National Distribution of, 
35 

Exijorts, rouble, value of, 232 

F.A.O., figures xmblished by, 23 
food balance sheets, 52, 253, 439 
forestry output, 53 
budget studies, 61, 624 
indexes of, 204 
data on Japan, 266 
cultivated land, 320 
data on food, 42 J 
conference hold by, 481 
Family, tho, as economic unit, 5 
budgets, 453 

size of, and occupation of members, 
563 

labour, 616 
budgets, Salerno, 660 
“ Farm ” products, definition of, 253 
Farm products, homo-consumed, 75 
Fertilisers, cost of, 279 
Fibre, consumption of, 23 
Financial crisis, 1907, vii 
Finland, rents, 27 
j^rices, 32 

and Russian exports, 231 
Fish, ratio to farm products in various 
countries, 253 

Fish curing, output in Britain, 358 
“ Fisher *’ index number, 16, 73 
“ Five-Yoar-Plan ” in Russia, 220 
Fluctuations, short-run, vii 
Food, production of, 20 

consumption : Bennett data, 23 
price of, 25, 26, 41, 48 
costs of, 26 

consumption in Britain, 26, 453, 456, 
464 

Foodstuffs, distribution of, in Oriental 
countries, 20 
cost of distribution, 391 
Ford Motor Company, 1931, inquiry 
supported by, 24 
Forestry, 482 

Forests and the national income, 14 
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Formula for measuring income, 661 
Franc, purchasing power of, 44, 72 
France, prices, 28, 32, 38, 43, 48 
cost of living, 44, 45 
method of computing income, 44 
price comparison, 71 
working liours, 127 
absenteeism, 128 
paid holdings, 128 
national income, 128 
output, 262 
handwork, 341 

occupational structure of, 653 
population, 560 

Fruits and vegetables, prices in West 
and East compared, 19 
Fuel, energy consumption of, 23 
prices, 27 

Full employment, viii 

Geometric mean in India, 23 
Georgies, advanced agriculture indicated 
by, 679 

Gorman mark, 72 
Gennan prices, 48, 49 
Germany, production, 1929, 10 
real national income, 21 
not included in rent inquiry, 27 
l^rice oomi3ari8on, 71 
prices, 79 

National Debt, 133 
cost of living, 133 
output, 263 

rewards of labour low, 623 
Gezira, the settlement, 617 
Girdwood Committee, the, 381 
Gold mines, value of, 670 
Gold rush, N.Z. 1861, 500 
Goods, securing supply of, 6 
durable, 13 
vehicles, 24 
Detroit Inquiry, 28 
definition of, 380 
Government, planning, vi 
enterprise, ix 

expenditure and real national income, 
21 

price control keeping down profits, 
625 

Grains, relative value in West and East, 
19 

effect of price changes on, 664 
Great Britain {see also U.K.) 
products, 71 
income, 208 


Great Britain — contd. 

Census figures to 1871, 213 
occupational structure of, 553 
economic progress in, 555 
Greece, comparison of prices with 
France, 1935, 28 
price comparison, 32 
product, 264 

population, classical period, 672 
“ Gregory King’s Law ”, 473 
Gross Private Investment, explanation\ 
of, 94 

Guatemala, 29 

Haircut, price of, 384 
Happiness, security part of, 4 
Hicksian definition, 21 
Historian, intellectual hierarchy, rank 
in, 2 

Horse, cost of, 303 
collar of, when invented, 655 
Horse-drawn sleeping-car, ijost of, 665 
Hospital beds, 24 
Hours, 4th century b.o., 659 
Hours of work, U.S.A., 540 
Housing, at low-income levels, 61 
trend of costs, 1842-1939, 381 
Human porterage, 415 
Hungary, rents in, 27 
prices comi)ared, 32 
real income, 44 
financial estimates, 100 
rival workers, 152 

Ideal index number, assumptions in- 
volved in, 18 
method of obtaining, 41 
comparison of, 240 

I.L.O., data for British food prices, 26 
Imputed income, technique for estimat- 
ing, 81 

Inca and Aztec, 316 
Income, inequalities of, xiii 
from durable goods, 13 
elasticities of demand, 438 
marginal and average, 524 
methods of measuring distribution, 
650 

percentage spent on food, 672 
equality of Classical Greece, 676 
Increasing Returns, definition, x 
and economic progress, 343, 344 
Index numbers, and statistical method, 
17, 23 

and time trends, 43 
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Index numbers — contd, 

comparison of Lord Beveridge and 
Dr. Tucker, 210 
Index prices in U.S.A., 64 
India, National Income Committee, 20 
as base for textile statistics, 23 
price comparisons, 35 
black market, 50 
farm and fishery output, 60 
food balance sheet, 62 
Department of Agriculture, 52 
forest i)rod action, 52 
national income report, 54 
rents, 66 
output, 60 
data, 202 

cotton industry, 354 
transport costs, 415 
irrigation, 499 
railways, 499 

Indian Research Fund Association, 439 
Indianapolis, occupational records in, 
617 

Industrialisation, various countries, 503 
Industry, urban and cost accounting, 20 
final product of, 332 
data for, 368-369 
and national pro<iuot, 521 
movement of a Roman world, 663 
Inflation, failure to understand, vii 
Inter-governmental transactions, 14 
Inl/ornational Association for Research 
ill Income and Wealth, 120, 634, 
641 

International comparison of prices, 25 
International comparison of purchasing 
power of money, 34 
International construction costs, 56 
International indebtedness, 14 
International Institute of Agriculture, 
78 

Inlernational Labour OflSce, 24, 26, 45, 
61 

International Monetary Fund, 122 
International price comparisons before 
1929,48 

International Reference Service, 64, 
104 

International “ terms of trade ” ex- 
plained, 13 

International trade, study of, viii, ix, x 
International Unit, I.U., 18 
definition of, 18 
purchasing power of, 60 
method of valuation, 57 


International Unit — corUd, 
and O.U., relation between, 64 
and Bennett Index, 69 
“ Inventory ” Investment (Australia), 

93 

Ireland, Census 1901, 213 
purchasing power of, 214 
statistics for, 264 
Israel, oranges in, 476 
Istanbul, prices in, 29 
Italy, prices, 32, 38, 43 
food, 41, 42, 80 
incomes, 44 

O.E.E.C. study of prices in, 71 
agricultural output, 265 
occupational structure of, 554 
wages, 624 

population in ancient, 680 
Ivory coast, 529 

Jax)an, prices in, 44 
national income, 83 
food consumption, 163 
rents, l(i4 
output, 266 
cotton industry in, 355 
rewards of labour unox})ectedly high, 
623 

Jews in Palestine, 29 
Johannesburg prices, 28 

Kapitalbildiing, 21 

Keynes, Lord, and the ancient Egyp- 
tians, 611 
Korean war, 502 

Labour, Massachusetts Department of, 
48 

ratio of total population to, 87 
units and butter-fat, 292 
occupations of, 500 
skilled, 529 
unskilled, 545 
non-agricultural, 617 
share of, in 1880, 1900 and 1919, 621 
Laissez-faire,, economic case for, ix 
Lamas, Belloc’s poem about, 415 
Lancashire cotton industry, 354 
Land, classified by climatic zones, 309 
ratio of values to national product, 
571 

international comparison of values, 
637 

Latin-Amerioa, prices compared, 32 
reward of labour low, 624 
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League of Nations, Economic Division 
of, vii 

conference held by, 323 
data for 1926, 100 
Leipzig University, students in, 568 
Letters posted, 24 

Liberalism, use of, by economists, 3, 4 
“ Liberty ship ”, cost of, 406 
Linlithgow Commission, the, facing 386, 
390 

Livestock, 23, 288 

Logarithmic index, method described, 
23 

London, prices in, 631 
London School of Economics, 552 
Long-run problems, viii 
Los Angeles, cost of living, 44 
Louisville, turnover of shops in, 404 
Louvain, University of, 557 
Low density and high productivity, 311 
Low-income countries, methods of dis- 
covering national income, 24 
Luxembourg, 102 

Macedonia, 671 
Malaya, 501 

Malthusian propaganda, 492 
Manual workers, 508 
Manufacture, defined, 326, 501 
as economic process, 491 
prosperity due to, 493 
Manufactured goods, price comparison, 
method of obtaining, 53 
Manufactures, from Britain to Com- 
monwealth, 653 
Manufacturing production, 330 
Market, effect on efficiency, 345 
Marxism and materialism, 3 
Massachusetts, Department of Labour, 
48 

unemployment in, 199 
cotton industry, 354 
Cobb’s formula, 587 
Materialism, relation to Marxism and 
Liberalism, 3 
Mathematical seiies, 23 
Maya, civilisation of, 316 
Measurement of income in Russia, 
factors distorting, 219 
Meat, distribution of, 387 

scarcity in 5th and 6th centuries u.c., 
659 

Mechanical advance, effect on semi- 
skilled, 608 
Memcl, 133 


Menservants, wages in 18th century, 
538 

Method of comparison, rents, 27 
Mexico, j)rices, 54 
rents, 56 

Military authorities, gibes against, vii 
Milk, high production of, in West, 19 
Mineral and timber production, and ex 
haustion of natural resources, 15 
Mitsubislii Bureau, 164 
Money, purchasing jjower of, 24, 25 
values, 26 
incomes, 522 

Monnet Plan, Franco, 358 
Moral philosophy and social action, 
relative of, 2 
Mostorg store, 245 

Motor Manufacturers and Traders, Ltd., 
Society of, 94 

Nail industry, effects of mechanisation, 
657 

Napoleonic wars, 300 
National Bureau of Economic Research 
(U.S.), 134, 419, 470, 587, 603, 614 
“ National distribution of expenditure 
revalued at American prices ”, 32 
National income, wasting assets, 14 
money, the measurement of, 75 
in Germany, 79 
discussion on, 232 
study of, 565 

National Index numbers, effect on 1929 
prices, 25 

National Institute of Economic and 
Social Research, 358, 599 
National products in terms of O.U., 50 
Nationalism, Socialism produced by, 
xiv 

Natural resources, 14 
Navigators, Dutch and Portuguese, 
prices paid by, 206 
Netherlands, rents in, 27 
currency, 35 

reason for prosperity in, 493 
New South Wales, first Premier of, 95 
New World, data for national income 
in, 78 

Now York, classification of hotels, 39 
cost of living, 44 
land values, 633 
New Zealand, prices, 29-32 
real income of, 45 
national income, 97 
production in, 267 
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New Zealand — contd, 
railway traffic, 418 
New Zealand, South Island, when 
owned as private estate, 95 
Newfoundland, 110 
Newspaper circulation, 24 
North Africa, soil erosion, 15 
Norway, rent inquiry, 27 
I.IJ. and O.U., 70 
gross investment, 230 

Occupation, defined, 495 
changes in structure of, 608 
tendency to be inherited, 545 
structure of, 550, 553 
of parents, 559 

Oesterreichisches Institut fiir Wirt- 
schaftsforsehung, 100 
Old World, data for national income 
in, 78 

Optimum size jjer firm, 348 
“ Order of urgency ”, 464 
Organisation for European Economic 
Co-operation (O.E.E.C.), 71 
valuation of purchasing power, 145 
studies for relative prices, 594-595, 
601 

Oriental Unit, O.U., definition, 19-22 
and I.U., 24 

advantage of measuring in, 45 
prices expressed in, 52 
as basis for comparison, 56 
as valuation of services, 57 
national product expressed in, 60-61 
real income expressed in, 69-70 
Chinese dollar in, 208 
no single coefficient for relating to 
I.U., 258 

Output, gross and net, 335 
Oxford, Cromwellian purge, 492 
Oxford Institute of Statistics, 243, 249, 
facing 335, 584, 598, 603 

Pakistan, Thai Irrigation Project, 283 
man-hours in manufacture, 337 
I^alestine, price comparison, 29, 32 
“ Paloy Report ”, 273, 484 
Pareto relationship, users of, 359, 650 
Parliament, discussion on housing in, 
211 

Passenger statistics, oars and kilo- 
metres, 24 

Pay, rates of, in British Army, 676 
Peasants, flight from villages, 680 
bound to soil, 684 


Peloponnesian war, 682 
Personal services, international com- 
parisons, 57 

Pesos, purchasing power of, 30 
Philippine- American Finance Com- 
mission, 1947, 529 
Physiocrats, doctrine of, 565 
Pig population, Netherlands, 290 
Pig-iron, 355 

“ Pigou-Fisher ” index, 16 
Poland, rents in, 27 
prices, 32 
real income, 44 

Political science, relation with eco- 
nomics, 2 

Population, engaged in agriculture, 
498-500 

classical view of, 681 
falling in Roman period, 679 
Pottery, large-scale sale of, in Roman 
Emjjire, 653 

Poughkeepsie, business in, 403 
Premature industrialisation, Australia, 
New Zealand, 602 
Price, and commodity taxes, 12 
comparative, 25 
comparison, Ai*ab, 32 
material, 44 

comparison, Canada, Australia, 50 
U.S.A., 1950, 71 

rising and replacement costs, 145 
rise in Napoleonic wars, 212 
discussion on, 246 
manufactured goods, 334 
elasticity, 472 
in rural areas, 531 
differentials, ancient world, 665 
6th century B.o., 670 
Price index, Argentine, 30 
wholesale, 93 
first compiler of, 662 
Pricing system in Soviet Russia, 45 
Primary school pupils, 24 
Prisoners of war, labour statistics, 127 
Private industry, rise of prices in 
Australia, 626 

Private school, earnings of, 676 
Problems, long-run, vii 
Product, comparison between Danish 
and British, 262 
net income from, 338 
in primitive societies, 494 
Production, and the consumer, xiii 
and exchange, 3 
real value of, 16 
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Productivity in money terms, 346 
in Britain and America, 358 
Professions ”, 606 
Proprietors, small, 616 
Protection tradition in America, 345 
Public authorities, capital assets of, in 
Germany, 21 

Public authority, economic or political, 
xiii 

Public finance, effect of unemployment 
on policy, viii 

Public property, in old or now 
countries, 13 

Purchasing power, of the £, 1938, 34 
of money, method of measuring, 53 
of the franc, 1 929, 79 
Pure rent, 636 
“ Pyramiding factor ”, 477 

Radios, 24 
Railway wage, 529 
Rationing and price control, effect on 
data, 52 

Real income, definition, 7 
discussed by Pigou, 13 
mathematical formula for, 1 7 
relative values, 18 
and Government expenditure, 21 
totals, 22 

in T.U. and in O.U., 45 
in the ancient world, 676, 677 
Real product, in Oriental countries, 22 
how to measure, 75, 76, 85, 86 
information assembled, 246 
non*factor costs, 281 
growth of, in U.S., 586 
“ Real value added ”, 333 
Rent, in the Argentine, 30 
not covered by data, 35 
effect of Government regulations on, 
39 

international comparison of, 56 
method of computing, 62 
Russia and U.S.A. compared, 223 
percentages of income spent on, 469 
restrictions, Qg6 
and transport, 635 
agricultural, 638 

sudden rise in Wiltshire, 1530, 649 
percentage of income, 1688-1860, 649 
low, in the ancient world, 659, 663 
Requisitioning by Roman army, 684 
Restraint of competition, agreements 
among ship-owners, xii 
Retail distribution, cost of, 386-386 


Revenues of Augustus, 684 
Rhodes, commerce of, 683 
Rice, 19 

Roman Empire, large-scale enterprises 
in, 653 

economic ijolicy in, 655 
taxes paid by Egypt, 683 
XJOpulation, 681 

Rouble, purchasing power of, 235 
Rural population, economy, various 
countries, 61, 275 
over-population, 312 
Russia, high jirice of food in, 242 
Russian Empire, exports of, 231 

St. George’s Hospital, 213 
Salaries, comparison of, 24 
data on, 543 
Samurai, the, 645 

San Jose, occujmtional structure of, 553 
Saraceno Plan, Italy, 358 
Sauerbeck index number, 1^32 
Savings and capital, 609 
Secondary school pupils, 24 
” Semi-skilled ”, definition of, 506 
Serf labour and railways, 536 
Services, domestic and distributive, 
cost in West and East, 19 
international comj^arison of, 38 
price of, 41 

measurement of output, 376 
imports and exports of, 378 
Sheep and pigs, 24 
Shop, optimum size of, 398 
Sicily, prices, 659 

Silver, flood of, in 16th century, 671 
effect of increased circulation of, 681 
Sino-Jajmnese war, 1904-5, 645 
Size of firm and output per person, 347 
Skilled labour, 529 
Slaves, supply** of, 653 
price of, 672 
cost of rearing, 673 
expectation of life, 673 
in modern world, 674 
Sleeping-car, horse-drawn, cost of, 665 
Slovakia, 116 

Small businesses, failure of, 401 
Smithsonian Institute of Social Anthro- 
pology, 497 

Socialism, effect of nationalism on, xiv 
Soil erosion, in Australia, Canada, China. 
India, North Africa, Spain, 15 
discussion on, 310 
Solon, 674 
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Sources of data, 78 
South Africa, prices in 1912, 28 
prices compared, 32 
currency, 38 
South Jutland, 120 
Soviet Russia (see also U.S.S.R.) 
national income, definition of, 6 
real national income, 219 
production, 333 
Spain, soil erosion, 15 
prices compared, 32 
product of, 267 

Spartiate, food contributed by, 660 
Spinning mill, account by Aoworth, 372 
Spirituality, false, 5 
“ Stagnationist ’* theory, 611 
Stanford Research Institute, 338 
Stanford University, 436 
Stock Exchange, 668 
Students, analysis of, 558 
Subsistence, limit of, 325 
Success and large houses, 1890, 571 
Sudetenland, 116, 133 
Sugar, 286 

Sweden, national income studies in, 21 
rents, 27 
currency, 38 
real income, 45 
Switzerland, rents, 27 
purchasing power of money, 30 
currency, 35 

international comparison of prices, 43 
method of computing income, 44 
real income compared to U.S.A., 45 

Tariff barriers, effect of absence, 345 
Tasmania, 95 

Taxation and wage statistics (Australia), 
93 

in Japan, 645 
under Diocletian, 684 
Teachers, low salaries in 14th -century 
India, 641 
Telegrams sent, 24 
Telephones, 24 

Terms of trade, and real income, 13, 86 
debtor and creditor countries, 14 
Textile fibres, world consumption per 
head, 23 
Thailand, 601 

Timber and national income, 14 
Time trends, 44 

Tobacco, state monopoly in France, 394 
“ Toll-frCO bridges ” comment by 
Marshall, 13 


Torgsin shops, 244 

“ Tourism ”, international comparison 
of, 38 

Tractor utilisation, 301-304 
Trade, cycle of, and money values, 16 
conditions of 1920 and 1930, 18 
Union and unemployment, 110 
hereditary obligations of, 684 
Tradition, man’s need for, 5 
Tramp freight market, competitive con- 
ditions, xii 

Transjjori, costs of, 73 
discussion on, 405-420 
horse or mechanical, 604 
and telephone in relation to stock, 
570 

costs in ancient world, 655 
Treasury, the, discussion, 7-12 
Trends, measurement of, 200 
in non-factor costs, 283 
Turkey, national income and the £, 29 
prices compared, 32 
data on rural consumption, 83 
I.U. in, 83 

effect of conquest, 680 

Under-developed countries, 1960, 23 
Under-employment, in Franco, 127 
statistics, how obtained, 146 
Unilever Company, 1930, investigation 
undertaken by, 24 
Unit area and product, 305 
“ Unit of labour ”, 636 
United Kingdom, income tax, 14 
food consumption, 26 
prices, 28-38, 48 
food prices, 42 
international prices, 43 
income, method of computing, 44 
cost of living, 60 

United Nations, statistics of fuel, 23 
retail prices, 73 
national income statistics, 126 
United States, use of “ Liberal ”, 3 
income statistics, 13 
Department of Agriculture, 15 
production, 16 
real income and I.U., 18-21 
food consumption and prices, 26-27 
purchasing power of dollar, 30 
weighting for price, 32-39 
Pullman car, 39 
price and cost of living, 42-60 
product, 70-78 
consumption, 84 
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United States — conid, 
loan to British Government, 145 
output compared with U.S.SJI., 226 
value of consumers’ services in, 493 
occupational structure of, 554 
Urban consumption in Russia, 222 
Urban food transport costs, 20 
Urban land values in England and 
Wales, 632 

U.S.S.K., national income definition, 6 
pricing system, 45 
data of output, 226 
Utilitarianism, definition of, 5 
University population in various 
countries, 555 

Valuations, 634 
Van Diemen’s Land, 95 
Venezuela, method of computing data 
in, 62 
rents, 64 
Versailles, 135 

Victoria, discovery of gold in, 96 

Wages, in various countries, 527-529 
Britain 1845, engineers, 532 
U.S.A, 1874, m 
and salaries, lack of distinction 
between, 616 
labour’s share of, 621 
rewards of earners of, 622 
France and U.S.A. , 627 
and food in ancient Greece, 668 
War losses, estimates of, 145 


Water transport, cost of, 407 
Wealth, just distribution of, 6 
“ Weighting ”, international, 35, 42 
West German Federal Republic, pre- 
sent territory of, 133 > 

Wheat, value expressed in, 657 I 

consumption in ancient world, 66l 
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